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Primary Epithelial Apposition in Colostomy 
By Davip H. Patey, M.S. 


THE question I wish to raise in dealing with my small series of cases in this paper is a 
point in the technique of colostomy which I have put in diagrammatic form (Fig. 1). On 
the left are illustrated the three common types of colostomy—colostomy in continuity, 
terminal colostomy, and double-barrelled colostomy. As commonly performed, in all 
types the gut is deliberately brought out some distance from the abdominal wall, so that 
the epithelium of the bowel mucosa and the epithelium of the skin are at a distance from 
each other. Eventually, after a phase of granulation, fibrous contraction, and epithelial 
growth, epithelial continuity is re-established to produce the condition of affairs illustrated 
on the right-hand side of Fig. 1. The securing of early epithelial apposition is one of the 
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Fic. 1.—The three illustrations on the left represent the main types of colostomy as performed by 
the traditional technique; those on the right, by a technique of primary epithelial apposition. 


fundamental principles of surgical healing, and the question I wish to raise is whether the 
time has not now come when we ought to try to achieve primary epithelial apposition at 
the time of the colostomy. 

In most wounds (and a colostomy is merely a special variety of wound) healing is quickest 
and best if early epithelial apposition is secured. The applications of this principle have 
been considerably extended in the last half-century. Thus, two world wars and the working 
out of the principles of débridement have made possible its general application to traumatic 
wounds, either as a primary procedure or as an early secondary procedure. In the form of 
the provision of early skin cover, if necessary by grafting, it is one of the bases of the modern 
local treatment of burns. In the surgery of wounds of the mouth, whether from injury or 
operation, primary epithelial apposition is the aim, leaving, if necessary, detailed plastic 
repair to a later date. And perhaps the most recent example of the application of the 
principle is to uretero-colic anastomosis with the technique of mucosal apposition. There 
are, of course, exceptions as, for example, in the anal region, but the general trend seems 
to be such that failure in any type of wound to attempt to secure early epithelial 
apposition almost requires an explanation to justify the exception. 


JUNE—PROCT. 1 











424 Proceedings of the Royal Society of Medicine id 


Coming to colostomy itself, the traditional technique seems to have been developed ‘o 
guard against three main dangers: sepsis from intestinal contents, retraction and sloughin :. 
Sepsis either intra-abdominally or in the abdominal wall has probably been the biggest 
fear. In the past sepsis has been a greatly overrated bogy, as illustrated by the fact that 
to-day we make much less use of such older devices as delayed opening of colostomies and 
Paul’s tubes; and modern chemotherapy has diminished its dangers still further. Retraction 
of the colostomy is also a natural fear, but to exteriorize the bowel unduly under tension 
may only predispose to this danger. I do not think that either sepsis or retraction are 
sufficiently real dangers to constitute valid objections to a technique of primary epithelial 
apposition. Sloughing on the other hand obviously is a real danger, and before performing 
a colostomy with primary epithelial apposition it would seem to be essential to be sure of 
the blood supply of the bowel. 


Influenced by these general and local considerations, I started tentatively and selectively 
two years ago doing colostomies by a technique of primary epithelial apposition, opening 
the bowel straight away and sewing the bowel opening to the skin edge with interrupted 
sutures. So far I have done only about a dozen cases, but they include representative 
examples of the main types of colostomy, i.e. in continuity, terminal and double barrelled, 
and of the main conditions for which colostomy is done, e.g. for acute obstruction, diverti- 
culitis and after resections. I have found no disadvantages, but on the contrary positive 
advantages. The first is quicker healing with very much less cedema and swelling than in 
the case of the granulating colostomy; and the second is earlier functioning of the bowel 
without the phase of temporary obstruction to the passage of flatus and feces so often 
associated with the oedematous granulating colostomy. I think it also possible that the 
quicker healing and consequent diminished fibrosis may lower the incidence of late fibrous 
stricture at the colostomy opening, but that obviously remains for the future to show. 


{Illustrative slides of typical cases taken at different stages after operation were shown.] 


Biochemical Changes in Obstruction of the Colon 
By ERNEST W. GRAHAME, M.D., Ch.M., F.R.C.S.E., F.R.C.S. 


Very little seems to have been written about the chemistry of colonic obstruction and the 
author has not been able to trace any literature specifically dealing with the biochemical 
problems of this type of lesion in human beings. Therefore, it was considered that the 
chemistry of this condition was well worth some investigation, particularly in view of its 
relative frequency. 


In order to do this, 40 consecutive cases of obstruction of the colon due to carcinoma 
were examined before operation and for three days after operation and certain analyses o! 
their blood made at twenty-four hour intervals. 


General findings —Age: The average age in the series was 62°35 years. Sex: There were 
31 males and 9 females. 


Duration of obstruction: The average duration of obstruction was 4-65 days. 


Sites of obstruction: Obstruction of the distal half of the colon accounted for 32 cases 
while blockage of the proximal part alone was present in only 8 cases. 


Death-rate: There were 5 deaths in the series, 1 on the second day after operation, 2 on 
the third and 2 on the fourth post-operative days. 


Biochemical findings —Plasma volume: In the present series, nearly all the cases showec 
a low plasma volume. The highest was in a patient aged 27 whose estimated volume wa: 
3-42 litres. On the day after operation, there was a fall in volume in every case and thi: 
continued on the second post-operative day in most patients. 


Chlorides: Pre-operatively, 24 cases had serum chlorides within normal limits. 16 patient: 
only had low levels. This included all those with marked vomiting. Twenty-four hours 
after operation, the majority showed a further fall and not until the third post-operative 
day was there a return towards normal in the majority of cases. Of the 5 deaths in the 
series, all but one had lowered serum chloride levels before death. 


Potassium: 24 of the patients under review showed lowered serum potassium concentrations 
before operation, 6 were within normal limits and 10 were above normal. On the day 
after operation, 19 of the lowered cases showed a rise in the level. The remaining 5 went 
lower still. On the second post-operative day, 17 of the 19 were still rising. By the third 
day, all were rising except 2 which eventually recovered. 
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)n the first post-operative day, 5 of the 10 with raised levels continued to rise but the 
o'ner 5 became lower. On the second day, 6 of the 10 had commenced to fall, 3 were still 
rising and the 10th had died. By the third day, 7 were falling towards normal and the 
others were either dead or dying. 

The question arose as to why 24 cases should have lowered serum potassium concentrations 
and 10 patients should have raised. Only 3 of the latter did not show marked small bowel 
distension and in 2 of them the serum potassium was not much over normal. Deaths in 
this group occurred only in those with marked small intestinal distension. 


N.P.N.: In 13 of the present cases the serum non-protein nitrogen (N.P.N.) was within 
normal limits before operation. The others showed a raised level. Twenty-four hours after 
operation, the concentration rose in 32 patients but it dropped in 8 towards normality. 
On the second post-operative day, there was a further rise in 13 cases and in one it remained 
the same, but all others showed a fall. By the third day after operation, all cases were 
showing a distinct improvement except those who were moribund. 

Serum proteins: All the patients had their serum proteins within normal limits pre- 
operatively. The range was 6-83 grammes to 5-23 grammes. All the cases showed lowered 
concentrations twenty-four hours after operation and this continued on the second day in 
every case. By the third day, however, most patients had shown an increase in their serum 
proteins. 

Serum albumin: All were on the low side, especially those with small intestinal distension. 
On the first post-operative day, all the patients showed a decrease in the amount of albumin 
present. On the second day, the concentrations were still falling except in 2 patients who 
had small intestinal distension, and who had started to show an improvement in their 
albumin levels. On the third day, all patients had started to show an increase in their 
albumin concentrations except those who were about to die. 

Serum globulin: All cases showed a fairly high average globulin concentration before 
operation. There was an increase in the percentage in most cases on the day after operation. 
On the second post-operative day, 12 cases continued to rise and 25 showed a fall. On the 
third day, most cases were falling towards a normal level. 

Small bowel distension: The relationship of gross small bowel distension to marked 
changes in the blood chemistry has been pointed out previously. 9 cases showed small 
bowel distension. Regarding these patients: 

(1) The plasma volume is low in each case and the average for the 9 cases is below that 
for the whole series. 

(2) Chlorides are also very low in these patients. 

(3) Potassium results are high compared with the average figure for the whole series, but 
those cases which did not show distension had subnormal potassium concentrations. 

(4) Every case showed an N.P.N. concentration above the average for the whole series 
and this was striking when compared with that for the cases which did not show gross 
small bowel distension. 

(5) There was a decreased total protein concentration compared with those who were 
not distended. 

(6) The albumin concentrations were also lowered in this series and every case was 
well below the average for the whole series. 

(7) The globulin results were above those for the whole series. 


(8) All these 9 cases had marked vomiting. 


CONCLUSION 

The chemical changes which occur in acute obstruction of the colon depend chiefly on 
the presence or absence of small intestinal distension with its associated vomiting. The 
greater the distension, the more marked the biochemical changes. 

In acute obstruction of the colon uncomplicated by marked small intestinal distension 
and vomiting, the chief biochemical change is a lowered plasma volume due principally 
to lack of albumin and water. 

In acute obstruction of the colon complicated by small bowel distension, the chief changes 
are a lowered plasma volume, great loss of chloride and albumin and a raised serum 
potassium level. 

Judging from the raised N.P.N. and potassium levels in those with small intestinal dis- 
tension, there is evidence that a kidney failure may be an important factor in the cause of 
death in these cases. 
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Fibrous Stricture of the Rectum Due to Lymphogranuloma Venereuin 
By Puitip HAawe, Ch.M., F.R.C.S. 


FIFTEEN years have elapsed since this subject was discussed before the Royal Society of 
Medicine. On that occasion Bensaude and Lambling [1] of Paris analysed a large series of 
cases, which they had investigated by the biological methods introduced by Frei [2], ard 
claimed that lymphogranuloma venereum (L.G.V.) is the only important cause of fibrous 
stricture of the rectum, and, while other conditions, notably gonorrhoea, syphilis and 
chancroid, often accompany the stricture, they do not cause the stricture as was once 
thought. Their observations have been confirmed and extended and L.G.V. is now 
accepted as a specific disease caused by a virus which gives rise to general constitutional 
disturbances and to one or more local manifestations—anorectal, inguinal and genital. 
The relative frequency of these manifestations varies in the published reports [3, 4], but it 
is fair to say that where L.G.V. is prevalent the anorectal type is commonly found. In this 
category are included conditions such as perirectal abscess, proctitis, fistula and stricture, 
but stricture, alone or in combination, greatly predominates. 


It is clear therefore that the incidence of fibrous stricture of the rectum and that of L.G.\ 
cannot be dissociated. In France and in the United States their frequency is high. This is 
evident from the experience of Bensaude and Lambling [1] who investigated 158 new cases 
of L.G.V. with stricture between 1931 and 1936, and equally impressive series of 
figures are quoted by Grace [3], Costello [4], Bacon [5], Wright [6] and many other American 
authors. By contrast, and for reasons which are not understood, L.G.V. is relatively uncom- 
mon in England. Liverpool may be quoted as an example of a city in which the disease 
might be expected to occur frequently; it is a port and closely linked by trade with West 
Africa where the disease is highly endemic. Yet during the year 1950 only 36 new cases 
were seen in the Veneéreal Clinics of the city [7]: all were of the inguinal type and no example 
of rectal stricture was found. Although no figures can be quoted, the incidence of fibrous 
Stricture is probably very low in this country, and this view is supported by the small number 
of cases which have been published during the past fifteen years. Naunton Morgan [8] 
recorded 2 examples from St. Mark’s Hospital; Batchelor [9], Lewis [10], and Pringle [11] 
each reported one case. 


In this paper 2 cases will be described: 


Case I.—Mrs. C. H. Born 1903. Married twice, both husbands seafaring; has always lived in 
England; 1 child. 
First seen 23.7.47 complaining of increasing constipation and abdominal distension. 


Previous history.—1918: Increasingly severe constipation. : 
1933: Admitted to hospital for acute intestinal obstruction. Rectal stricture found and dilated. 
1933-47: Dilated 9 times with relief for a few days and then recurrence. ‘‘ Lived on aperients.” 


On examination.—23.7.47: Moderate abdominal distension; not acutely obstructed. Rectal 
examination: fistula in ano; proctitis with purulent discharge; funnel-shaped fibrous stricture 
24 in. from anus, with smooth rigid walls and lumen narrowing rapidly to diameter of a lead pencil; 
extensive perirectal induration. 

9.8.47: Acute abdomen. Operation: perforation in upper third of rectum above stricture closed 
and defunctioning transverse colostomy performed. Sulphonamides, penicillin and blood transfusion. 
Convalescence uneventful. 

6.12.47: Readmitted. Complaining of recurrent attacks of arthritis in wrists and ankles and of 
dermatitis of hands, retrograde prolapse of colostomy and copious blood-stained rectal discharge 
and backache. Rectal stricture unchanged. Plasma protein 7 grammes %; Hb 56%; W.R. negative. 
Blood transfusion and sulphadiazine given. Barium enema: narrow stricture 2 in. long and about 
24 in. from anus (Fig. 1). 

16.12.47: Complicated fistula in ano drained, external sphincter not divided. 

22.1.48: Frei test positive; complement-fixation test (C.F.T.) positive 1/32 dilution. 

Following each Frei test exacerbation of proctitis occurred. During the next fourteen month; 
out-patient treatment with sulphonamides but still complaining of rectal discharge, arthritis, dermatitis 
and prolapse of colostomy. Stricture unchanged. 

9.3.49: Readmitted for operation. Streptomycin | gramme daily for five weeks. 


Operation.—12.4.49: Using abdominal approach sigmoid and rectum mobilized to 1 in. belovy 
level of stricture, i.e. just above anal canal. Adhesions were very dense, scissor dissection wa 
necessary. Lower half of sigmoid, rectum, mesocolon and mesorectum excised with connectiy 
tissue and glands. End-to-end anastomosis of upper sigmoid to rectal stump by suture withou 
clamps after mobilization as high as the splenic flexure. 

Convalescence uneventful. 

15.11.49: A Pauchet closure of colostomy following a course of aureomycin. 

8.2.51: Very well; normal bowel function; no suggestion of stricture or proctitis. 
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Fic. 2.—( x 60) Round-cell infiltration and formation of tubercle-like foci: 


Fic. 3.—{ x 187) High power view of tubercle-like focus showing epithelioid cells, giant cells and 
peripheral lymphocytes and fibrous tissue. 


Pathology (Dr. R. Winston Evans).—A non-specific inflammatory reaction characterized by 
cellular infiltration of plasma cells, monocytes and polymorphs with an accompanying fibroblastic 
and fibrocytic reaction. There are small foci of epithelioid cells arranged in a circumscribed manner 
resembling tuberculous systems; no caseation. The inflammatory reaction extends to include all 
layers of the gut and into the surrounding fatty tissue (Figs. 2 and 3). 


Points of interest.—(1) Infected in England. (2) Length of history—thirty years. (3) Perforation 
(+) Prolapse of colostomy and failure of colostomy to control proctitis. (5) Constitutional effects— 
anemia, dermatitis, arthritis. 


Case II.—Mr. W. E. Born 1906. Married; 1 child. First seen 18.6.49. 
Previous history —1929: Dysentery in India. 


1933: Dilatation for rectal stricture and incision of perirectal abscess. 

_1935: Returned to United Kingdom—bilateral epididymo-orchitis of doubtful origin. No evidence 
f syphilis or gonorrhea. 

1936: Operation for multiple fistule in ano. Later, left iliac colostomy for alleged ‘‘dysenteric 
tricture of rectum”’. 
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1937: Severe hemorrhage following attempted dilatation of rectal stricture. Later biopsy t» 
exclude malignancy: non-specific inflammatory changes only. 


1937-49: In and out of hospital on account of attacks of intestinal obstruction due to stenos:, 
of colostomy, recurring arthritis in shoulders, knees, ankles and feet, acute iridocyclitis and a vesico- 
colic fistula which discharged through the left iliac colostomy wound but eventually closed. In ail 
he had four colostomies at increasing distances from the anus for stenosis or for upward extension of 
the inflammatory process in the bowel. The final colostomy was of the defunctioning type but the 
distal loop was soon involved and a constant discharge of blood and mucus resulted. 


In June 1949 he attempted suicide with barbiturates but recovered and was transferred to the 
Northern Hospital, Liverpool. 


18.6.49: Distal loop of colostomy inflamed and discharging blood and mucopus. Patient was in 
pain from perirectal suppuration and multiple fistule in ano. Rectal examination impossible on 
account of almost complete stenosis of anal canal; marked perirectal induration and multiple 
discharging fistulz in ano. 


24.6.49: Sigmoidoscopy—distal loop of colostomy—extensive superficial ulceration with muco- 
purulent and hemorrhagic exudate was seen as far as the sigmoidoscope could be passed. The 
exudate was examined for amoebe—none was found. 


26.6.49: Frei test positive and a few days later complement-fixation test (C.F.T.) in 1/32 dilution 
also positive; W.R. negative. Streptomycin | gramme daily intramuscularly was given for thirty 
days with some improvement. 


19.9.49: Admitted for two-stage operation. Still complaining of rectal symptoms and of discharge 
from colostomy. 


First operation.—20.9.49: Excision of colon from distal transverse colostomy opening to the 
pelvic colon which was almost completely stenosed. The bowel removed was thickened, oedematous 
with hypertrophic granular mucosa but no actual ulceration. Many enlarged glands were found 
in the mesocolon. 


Improvement but rectal symptoms still severe. 


Second operation.—28.6.50: An abdomino-perineal resection of the pelvic colon and the rectum 
and anal canal with the mesocolon and mesorectum was performed. 


Convalescence was uneventful. 
8.2.51: General health excellent; colostomy was causing no trouble; perineal wound was healed. 


Pathological report on colon (Dr. R. Winston Evans).—A chronic non-specific inflammatory reaction 
extending through all the coats of the gut with a maximal intensity in the submucous layer. The 
infiltrating cells are chiefly plasma cells, monocytes and lymphocytes with occasional polymorpho- 
nuclears including eosinophils. There is an accompanying fibroblastic reaction. The mesocolic 
glands are small and embedded in fat showing a perivascular extension of the inflammatory process. 
The nodes show a non-specific hyperplastic reaction (Figs. 4 and 5). 
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Fic. 4. 


Fic. 4.—(x 75) Showing dense lymphocytic and round-cell infiltration of the mucosa anc 
submucosa. 





Fic. 5.—( x 113) Showing plasma-cell infiltration in fibrous tissue of stricture. 
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Points of interest—(1) The problem of diagnosis—dysentery, carcinoma. (2) The severe general 
constitutional effects: arthritis and iridocyclitis. (3) The upward extension of the disease to the 
rzht half of the transverse colon. (4) Failure of four colostomies to relieve rectal symptoms. 
(5) Vesico-colic fistula. 


DISCUSSION 


It is believed that the stricture in the male is caused by direct inoculation of the anal 
mucosa by pederasty. In the female the primary focus is in the vagina or posterior com- 
missure and extension occurs either by the medium of the perirectal lymphatics [1, 6, 12] 
which drain the primary focus, or by direct spread to the adjacent anal mucous membrane 
from the primary focus [13]. In the 2 cases described exposure to venereal disease or to 
irregular intercourse was denied—the male patient was, no doubt, infected in India, but 
the female patient had the distinction of acquiring her infection in this country. 


Although the stricture usually begins at 2-6 in. from the anus and extends upwards 
for perhaps 2-3 in., as in Case I, occasionally the anal canal is completely obliterated and 
exceptionally the process extends to involve the whole rectum or even higher, sometimes 
reaching the cecum. The changes may be quite irregular, stretches of normal bowel being 
interposed between lengths of affected bowel. Complications which are of particular 
interest to the surgeon are perforation of the bowel above the level of the stricture, which 
is not very uncommon, and the occasional development of carcinoma in association with 
the stricture of which several examples have been recorded [14, 15]. 


Clinical features and clinical diagnosis.—Al\though the rate of progress varies considerably 
from case to case the examples described are typical of the relentless progress to serious 
complications which occurs with a well-established stricture. To-day attention is being 
directed to the early “‘pre-stricture” stage of the disease in which treatment with chemo- 
therapy is so often successful [16]. Grace [13] has found that proctitis without stricture 
represents the earliest objective sign of anorectal lymphogranuloma, and that, untreated, 
the majority of such cases proceed to the development of a stricture while the proctitis is 
still active. The earliest subjective symptoms are the passage of blood and pus per rectum, 
often without pain, but rectal stricture may develop with no premonitory symptom, and 
for this reason Garth [17] recommends routine rectal examination at intervals in females 
known to have been infected with L.G.V. to ensure early recognition. 


Information is gradually accumulating about the constitutional symptoms which may 
accompany the rectal lesion. In the early stage hypersensitivity of the skin, pyrexia and joint 
pains are common; later, loss of weight, anemia, arthritis, dermatitis and hyperproteinemia 
frequently develop. The rise in serum protein is largely due to an increase in the globulin 
fraction and is of some diagnostic significance [18]—normal levels were found in the 2 cases 
described. 


Bensaude and Lambling [1] and more recently Gabriel [19] have emphasized that L.G.V. 
is the chief and possibly the only cause of diffuse inflammatory stricture of the rectum. 
Patients suffering from resistant unexplained proctitis should be given the benefit of a 
Frei test. It will be remembered that syphilis, gonorrhoea, chancroid and T.B. often coexist 
but do not cause stricture and it is doubtful if dysentery of itself ever causes stricture. 
Carcinoma may cause difficulty in diagnosis in one of two ways—it may arise in association 
with a fibrous structure or it may assume a fibrous form which closely simulates an 
inflammatory stricture [20]. 


Many other conditions, well described by Norbury [21], give rise to rectal stricture, 
most of which have their own special characteristics. In this group are included congenital 
Stricture, stricture following operation for piles er fistula, or following pile injection, 
Stricture caused by the introduction of too strong chemicals, post-irradiation fibrosis, non- 
specific pelvic inflammation, actinomycosis, tubercle, bilharzia, ulcerative colitis and perhaps 
dysentery. Should the diagnosis of these conditions present any difficulty L.G.V. can be 
excluded by the use of the Frei and C.F. tests. 


Diagnostic tests.—Before referring to the routine diagnostic tests 2 laboratory procedures 
will be mentioned: 

(a) Biopsy—although there are no pathognomonic changes in fibrous stricture due to 
L.G.V. biopsy may be very valuable in excluding carcinoma. 

(b) Isolation of the virus—this is a difficult procedure and rarely necessary when the 
impler diagnostic tests are available. 

The original Frei antigen prepared from buboes, and its successor the Mouse Brain antigen, 
1ave been largely replaced by the modern Yolk Sac antigen together with a special control 
reparation, known commercially as Lygranum skin test and Lygranum skin test control [22]. 
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Following infection with L.G.V. the Frei test usually remains positive for the remainder 
of the patient’s life even though the actual infection may have resolved, and it therefcre 
does not indicate whether the disease is active or quiescent. This difficulty has been over- 
come by the introduction of a complement-fixation test. A positive C.F.T. of 1/32 
dilution or over may be accepted as evidence of an active lesion [23], and repeaied 
estimations will indicate increasing or decreasing activity. Both the modern Frei test and 
the C.F.T. are highly specific [3]. It is true that the virus of L.G.V. is closely allied to 
that of psittacosis and that positive Frei and positive C.F. tests may be obtained in psittacosis 
using L.G.V. reagents, but in actual practice confusion is unlikely to occur—in a patient 
suspected of L.G.V. a positive Frei test with a positive C.F.T. of 1/16 dilution or over 
is good evidence of active infection with this disease [23]. 


Treatment.—In the early stage of proctitis resolution may be expected to take place with 
sulphonamide therapy in about 75% of cases [3]; whilst aureomycin and terramycin 
promise to be even more effective [30, 31]. If these measures fail or if the patient is seen 
for the first time with an established fibrous stricture, surgery alone can prevent progressive 
narrowing and septic complications. 


The historical aspects of surgical treatment are well reviewed by Wright [15]. Dilatation 
by bougie may have a limited application in selected cases; internal and external proctotomy 
and restricted excisions of the Whitehead type are generally condemned. Probably wide 
excision with anastomosis would be advised to-day in place of the plastic operation 
described by Lockhart-Mummery and Lloyd-Davies [24, 26] at a time when the risks of 
operation were greater. Bensaude and Lambling [1] advocated medical treatment, i.e. 
diathermic dilatation and antiseptics, and restricted surgery to colostomy and evacuation 
of abscesses. In so doing they voiced the general opinion of the time, 1936, although some 
surgeons, notably Hartmann [25], had already shown that radical surgery has much to 
offer—even a functional anus in selected cases—for a condition which resists all palliative 
measures. 


_ As in the 2 cases described colostomy, temporary or permanent, is by no means always 
free from troubles: 


(1) Hernia, antegrade or retrograde prolapse, stenosis and fistula still occur in spite of the 
many techniques designed to prevent them. 


(2) In spite of a defunctioning type of colostomy and the use of chemotherapy perirectal 
discharge and local sepsis frequently persist [5, 27]. 


(3) Very occasionally the infection extends upwards to involve tite distal loop of the 
colostomy [28]. 


(4) Even if the proctitis should resolve and the stricture respond to dilatation by bougie 
closure of the colostomy is as a rule followed by a recurrence of the condition [29]. 


Recognizing these difficulties, and because so many patients with fibrous stricture of 
the rectum belong to the lower age-group, many surgeons to-day advise a radical excision 
conducted in stages: 


(a) Preliminary exploration to assess the extent of the disease in the bowel, followed 
by a defunctioning colostomy at a higher level. 


(b) Complete excision of all the diseased tissue, less radical than for carcinoma but to 
include both the bowel and the involved perirectal tissues and glands. This is followed in 
suitable cases by restoration of continuity by anastomosis of the colon and the rectal stump. 


(c) If continuity has been restored, closure of the colostomy. 


The second operation must be related in timing and in extent to the patient’s general and 
local condition and for the poor-risk patient Patterson’s mucosal stripping operation mzy 
provide relief [29]. When the anal canal and sphincters are extensively involved in fibrosis, 
abdomino-perineal or perineal excision with permanent colostomy will be advised. When 
the site of the stricture is above the anal canal some method of restoration of the continuity 
of the tract after resection usually proves possible, using an abdominal or perineal approac) 
and either suture or a pull-through technique. In the intermediate cases in which the an! 
canal is more or less involved, a Pauchet type of operation may be selected, but it is doubt/ 
if a continent anus will be obtained. 


Bacon [5] has published a series of 24 cases treated by a modified two-stage Lockhart 
Mummery technique in which there was no mortality and in which the end-results wer 
very encouraging. Breidenbach [12] reported 18 three-stage operations of excision by : 
perineal approach with suture to restore continuity; there was no mortality, the sphincte 
function was good and there was no protruding mucosa to cause moisture and discomfor' 
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-right [15] has recorded his experience of the Pauchet technique and although he was less 
{ rtunate, for he had 3 deaths in a series of 26 patients, he regarded the operation and its 
Jate results as satisfactory. He concluded that early diagnosis followed by an excision opera- 
tion is the best treatment of fibrous stricture of the rectum. 


In conclusion—Two examples are described of fibrous stricture of the rectum: a rare 
condition in this country. Progress has been achieved in the past fifteen years in three 
directions by: (1) Improvements in diagnostic methods. (2) The recognition of the earlier 
stages of the disease and of the general constitutional effects. (3) Advances in surgical 
treatment. 

It is recognized that the radical operation for fibrous stricture is frequently beset with 
difficulties far in excess of those commonly experienced in operations for carcinoma of 
the rectum [15]. In spite of these difficulties encouraging results have been obtained and it 
seems likely that radical surgery has come to stay. Resection with a permanent colostomy 
brings relief and may be necessary, but with a high stricture treated at a reasonably early 
stage the prospects of resection with restoration of continuity leaving a normally functioning 
anus are good. 


My thanks are due to my colleagues Dr. R. Winston Evans, for the pathological reports 
and photomicrographs, and Mr. W. R. Hunter, who kindly transferred the second case 
to my care. 
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A film on Ileo-anal Anastomosis was shown by Sir HENEAGE OGILviE and Mr. ROWAN 
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MEETING AT Guy’s HospiTAL, LONDON, S.E.1 
Clinical and Pathological Demonstrations: 
Submucous Resection of the Rectum.—Sir HENEAGE OGILVIE. 


(1) Angioma of the Rectum. (2) Three Cases of Imperforate Anus. Post-operative Resuits. 
(3) Complex Anal Fistula.—Mr. N. L. ECKHOFF. 


Ulcerative Colitis Treated by Total Colectomy.—Mr. H. J. B. ATKINs. 
Reticulum-Celled Sarcoma of the Rectum.— Mr. G. BLACKBURN. 


(1) Liposarcoma of the Ischio-rectal Fossa. (2) Chordoma of the Sacrum. (3) Pre-sacral 
Teratoma.—Mr. S. H. Wass. 


Coccygeal Teratoblastoma.— Mr. P. LARGE (for Mr. F. N. GLOVER). 


Specimens Illustrating Injuries to the Bowel by Foreign Bodies.—Dr. C. K. Simpson. 


Short Paper: 
Anesthesia in Major Rectal Surgery.—_Dr. T. A. B. HARRIS. 


Demonstration of 
Photographic Apparatus (Dyce’s Camera).—Mr. A. D. ROBINSON. 


Demonstration of 
Frozen-section Technique.—Mr. J. G. STeBBING (for Mr. H. J. B. ATK1Ns). 
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[January 25, 1951] 


The Os Penis in Man and Beast 
By W. R. Bett, M.R.C.S., L.R.C.P., F.Z.S. 


MANY animals normally possess a bone in their penis, called the os penis or os priani 
or baculum. In the whale it measures 2 metres in length and 40 cm. in circumference at 
the base, and in the walrus it is 55 cm. long. As the ladder of evolution is ascended, the 
bone steadily diminishes in size until in the anthropoid ape it has degenerated into an 
insignificant structure 10 to 20 mm. short. Its location and shape vary considerably. 
In the dog, for example, it is a channel for the urethra, while in the bear and wolf it is essential 
for copulation. The baculum in the squirrel exhibits marked differences in the various 
groups of species and has been used as a guide to their classification. In Sciurus vulgaris it 
is spatula-shaped and frequently has attached to the shaft by a ligament a separate blade, 
the edge of which is extremely sharp and possibly serves the purpose of perforating the 
resistant hymen in the female. The os penis of the otter is exceedingly hard, yet specimens 
of the bone have been found which have been fractured and healed. When male otters fight, 
they seize the external genitalia of their adversary and with their powerful jaws and sharp 
teeth often succeed in breaking the bone. 

The os penis apparently exists only in animals possessing poorly developed erectile tissue, 
for it serves to produce a rapidly erectile state of the organ. It is doubtful if Man ever 
had such a bone, and no one has yet found any evidence of the mammalian baculum in the 
human penis. It is true that the erectile bodies of elderly men are a favourite site for the 
ectopic formation of bony plaques, particularly in the presence of arteriosclerotic changes 
or in syphilitic gummata. Such bone, however, does not represent a phylogenetic structure. 

In animals the os penis is useful, being an aid to copulation; in man the os penis is a 
nuisance, obstructing the act. In animals the bone is single and situated in the glans; in 
man ossification is multiple and found in the shaft of the organ. 

In 1743 Francois de la Peyronie, founder of the Académie Royale de Chirurgie, described 
“des tumeurs dures formées dans les corps caverneux’’: on erection “la verge décrivoit un 
arc courbé vers la partie supérieure du pubis” (Mém. Acad. Chir., Paris, 1743, t. 2, part 2, 
318-33). The etiology of what has since been called Peyronie’s disease is obscure; its 
frequent association with Dupuytren’s contracture suggests a fibroplastic diathesis. Definite 
evidence of a vitamin-E deficiency has not been proved, and it certainly does not represent 
an atavistic tendency manifested in the formation of a rudimentary os penis. An amusing 
case of “*Peyronie’s disease—strabisme du pénis’’—is reported by J. W. W., Jr. (Boston med. 
surg. J., 1903, 148, 245). The patient complained of “‘squint of the cock”. 


Dr. Osman Hill said that before he ventured to speak on the comparative anatomy he desired to 
make one remark on the so-called human os penis. In his opinion man had never possessed this 
structure. The only other primate animal which had no os penis was Tarsius spectrum, a very primitive 
primate. There were many respects in which man remained primitive, and in this particular instance— 
the absence of the os penis—man retained that primitive characteristic which was shared by himself 
and Tarsius. An old German anatomist about a hundred and twenty years ago spoke of a homologue 
of the os penis in man in the form of a cartilaginous nodule occasionally present in the centre of the 
glans, in the same position in which was found the diminutive os penis in the anthropoid apes. But 
the anthropoid apes parted from man’s lineage a long time ago. If they had a common ancestor it 
was long before they had an os penis. 

In other respects this was, of course, a practically universal mammalian feature. There were very 
few animals below the primates which lacked an os penis, and as had been shown in some of the 
examples illustrated by Dr. Bett, it could take a most bizarre form. He had studied it fairly closely 
in some squirrels and had been astounded by the difference in closely related forms. In the present 
state of knowledge no one could say what the meaning was. 

Dr. Bett had spoken of some forms in the squirrel as having a chisel shape or razor-like edge, 

and had suggested that this was designed for breaking through the hymen. He knew that nature 
cid produce some extraordinary things for curious purposes, to be used on one occasion only, but 
the suggestion in this instance sounded a little far-fetched to him. He imagined that the explanation 
as—and this would account for many of the bizarre forms found in squirrels—that the structure 
JUNE—UnROL. | 








434 Proceedings of the Royal Society of Medicine 2 


was designed, not to penetrate the hymen, but to excavate the enormous mass of vaginal squamous- 
celled production brought about by the hormone of the follicular phase of the ovarian cycle, which, 
of course, was recognized by vaginal smears. In squirrels and other rodents the amount of des- 
quamation in the vagina was so great as to occlude the lumen, and the modifications of the os peni 
might be connected with that. 


Mr. W. H. Graham said that from time to time cases of Peyronie’s disease were seen, and a point 
arose about treatment. He thought that surgical excision had not given good results. The patients 
complained of curvature, and, secondly, of a constant ache in the organ. They had heard of good 
results from X-ray therapy and radium plaques, but his own experience of treatment with X-ray 
therapy was that while the pain or ache disappeared the curvature remained. Probably the best 
line of treatment was to leave them alone. 


The Bladder Neck in Urinary Obstruction 
By D. M. WALLACE, O.B.E., F.R.C.S. 


One of the fundamental problems in Urology lies in the mechanism whereby an enlarged 
prostate, be it large or small, interferes with the satisfactory emptying of the bladder, with 
the resultant acute or chronic retention of urine. The size of the adenomatous enlargement 
bears little relation to the question of retention and it is suggested that there must 
be some other factor apart from size alone that plays a decisive part in the onset of urinary 
obstruction. 

Dogs are the only animals that develop an enlarged prostate, but this condition is three 
times as frequent in domesticated as opposed to the wilder breeds; dogs rarely suffer from 
urinary obstruction from an adenomatous enlargement although they may do so with 
vesical stones or prostatic infections; there is hardly any muscle at the bladder neck in 
dogs. This last observation has been responsible for this investigation into the relationship 
between bladder neck musculature and urinary obstruction in men. 

During the last two years 343 cases of sudden deat): have*been examined in coroners’ 
mortuaries. These cases were typical of the population for a corresponding age-group 
since none of them were being treated for prostatic symptoms or for other diseases, a point 
of difference between this group and Randall’s much larger series of 1,400 cases dying in 
hospital from other diseases. 

The age-group 40-50 has been taken arbitrarily as a standard of normality and 
abnormalities in the later age-groups have been assessed on this basis. These abnormalities 
have been grouped under the following headings which are only representative of the 
major abnormality: Lateral lobe enlargement (enucleable); Adenomatous posterior 
commissure (which includes the typical ‘“‘middle lobe’); Muscular posterior commissure 
(Marion’s disease); Carcinoma (clinical not histological); Previous prostatic operations. 

Table I demonstrates the incidence of abnormalities at the bladder neck in age-groups 
from 50 and over. Table If demonstrates the incidence of obstructive lesions such as gross 


TABLE I TABLE II 
Age-groups of cases examined: Normal Re- 
40—50—60—70—80—90 bladder tention Total 
Cases 57 74100 75 35 2 Lateral lobe enlargement.. 57 7 64 
Adenomuscular commissure 23 17 40 
Total cases of 50 and over .. 286 (inc. middle lobe) 

Total abnormalities of the bladder Muscular commissure ne 8 21 29 
neck He et = = 140 Prostatic carcinoma — z 2 

Previous prostatic opera- 
tions at ae . = — 5 


140 


trabeculation, sacculation, diverticula or hydro-ureters in each type of bladder neck 
abnormality. It will be seen from this table that a pure lateral lobe adenopathy may) 
frequently exist with an apparently normal bladder but that the muscular commissure 
(Marion’s disease) is possibly the most likely single lesion to result in urinary obstruction. 

In order to clarify this point, large wedge sections were cut of the bladder neck in two 
types of patient, those with an enlarged prostate mainly of a lateral lobe type but with a 
normal bladder, and those that had died during a period of urinary obstruction. The points 
of difference between these two types are referable to the muscular component, in the first 
type (Fig. 1) there is little prostatic capsule and hardly any circular muscle at the bladder neck 
whereas in the second group there is a mass of muscle above the adenoma at the internal 
meatus (Fig. 2), and in Fig. 3 there is also a well-developed muscular prostatic capsule. 
It would appear that urinary obstruction may be the result of the size of the adenoma 
in relation to the muscular capsule and the tension at the bladder neck—in other words a 
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Fic. 3.—Died in acute retention. Note muscle at bladder neck 


may small adenoma and a well-developed musculature would result in obstruction whereas a 
sure much larger adenoma can, in the presence of a poorly developed musculature, coexist 
‘ion. with a normal bladder. 

two In the series of post-mortem cases studied the bladder neck was cut in the sagittal plane 
tha and stained to differentiate muscle from fibrous tissue. In every case examined the tissue 
ints was predominantly muscular and not fibrous. The only cases of fibrosis of the bladder 
first neck seen in this series were those cases which had had a previous prostatectomy. It was, 
neck however, possible to construct a series of diagrams (Fig. 4) from multiple sections to illus- 
ral trate adenomatous changes at the bladder neck up to the Stage of the adenoma being extruded 
sule. into the meatus by the tension developed in the muscular commissure at the bladder neck. 
oma The “middle lobe” can therefore be described as the result of tension developing in the 
ds a hladder neck, the tension combined with the underlying adenomatous change being the 
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Fic. 4.—Cross sections of the posterior commissure of the bladder neck. Adenoma in black, muscle 
dotted. A-E, Adeno-muscular posterior commissure. F, Pure muscular commissure. 


fundamental cause of the urinary obstruction so often seen with the “‘middle lobe”. This 
explanation meets the criticism that has been levelled at Swift Joly’s theory—that retention 
can occur in the absence of a “‘middle lobe’”—and that the size of the lobe bears no 
relationship to the severity of the obstruction—by relegating the middle lobe to a position 
of a secondary manifestation of tension which has developed in a posterior muscular 
commissure which is also the seat of adenomatous hyperplasia. 

The theory of a sclerotic bladder neck has been accepted for many years and Badenoch 
was one of the first to point out that the bladder neck is often muscular especially in cases 
associated with diverticula. During the last year the wedge of tissue at the bladder neck 
which has been excised routinely during retropubic prostatectomy, has been sectioned 
and stained differentially for fibrous tissue and muscle. In every case the tissue removed 
has been shown to be predominantly muscle. 

The muscle at the bladder neck may be the factor that decides whether or not any 
particular enlargement of the prostate will be obstructive or not. 

In order to study the pharmacological reactions of this muscle, the strips of muscle 
were removed during retropubic prostatectomy and perfused in a Dale’s bath. The muscle 
responded to adrenaline in a dilution of one part in ten million, very slightly to acetylcholine 
and not all to the pituitrin group of drugs. The muscle which was perfused, which is 
anatomically believed to be part of the detrusor sling mechanism, responded in a totally 
different fashion from similar strips of muscle from the fundus of the bladder. 

If the muscle will respond to the sympatheticomimetic drugs such as adrenaline or 
ephedrine, it would be possible to test the statement that the tension of the muscle in any 
given adenomatous prostate could be the factor in causing retention by the administration 
of such drugs. Ephedrine and adrenaline have been known for many years to be the precipi- 
tating cause of retention but in order to prove that the urinary streams of prostatic patients 
could be altered by these drugs it was necessary to devise a method of recording rates of 
flow. Using this method it has been possible to show that the stream of urine in a prostatic 
patient can be markedly slowed and on occasions stopped by the administration of 1-1} 
gr. of ephedrine. 

Using the same recording instrument it has also been possible to measure the pressure 
in various parts of the urinary tract. It has been found that with the end of a catheter in 
the prostatic urethra in a normal male, a pressure of approximately 30 mm. of mercury is 
required to maintain a steady flow of urine into the bladder. This is the pressure required 
to open the bladder neck to fluid perfused backwards. The Swift Joly theory of the valvular 
action of the middle lobe would on theoretical grounds be unable to explain any alteration 
of this perfusing pressure in cases of retention, whereas if the cause of retention is a 
tightening of the bladder neck the pressure required to force the internal meatus would have 
to be increased. 3 cases of acute retention have been examined by this method and in every 
case the pressure required to maintain a steady flow has been 50 mm. or more of mercury 
higher than a normal control. There is, therefore, sufficient evidence, anatomical, patho- 
logical and physiological, to warrant regarding the muscular component of the bladder 
neck as a significant factor in determining whether an enlarged prostate will be also an 
obstructive one. 


Mr. Terence Millin said that a great amount of research had been entailed in this important paper, 
and the outcome showed why a relatively minimal resection, even in the presence of a large adenoma, 
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would frequently relieve tension. On the previous day he had seen a man, now aged 80 or so, who 
had been resected eighteen years ago. He had now a gigantic prostate but a virtually normal urinary 
stream. He hoped that this very promising work would be confirmed. 


Mr. A. W. Badenoch said that the paper brought out histologically in the very considerable series 
of mortuary cases a fact which had been held clinically, namely that the obstructive factor at the 
bladder neck was often a muscular bar and the effects of this obstruction were usually much greater 
than with a large adenoma. Minimal resection would often relieve these tight bladder necks. He 
recalled one case of overflow retention, in whom the residual urine was 5 pints 15 oz. There was a 
bar at the bladder neck from which he took away tissue to the amount of 2 grammes, together with 
the top of the bladder, and the residual urine at the end of three weeks was 2 oz. In another case, 
a man of 26, with 32 oz. of residual urine and bilateral dilated ureters and pelves, he removed less 
than | gramme of tissue from the bladder neck, following which the man had no residual urine and 
the condition of the bladder, ureters and kidneys returned to normal. In each of these cases the 
tissue which had been removed was muscle. The ingenuity which Mr. Wallace has so frequently 
shown was well demonstrated by his machine for estimating the pressure in the urethra and bladder. 


Mr. Innes Willams said that there were two points he would like to raise: The first was embryo- 
logical. He had recently reviewed the evidence and did not think it was established that the trigone 
was derived from the mesoderm of the Wolffian duct; moreover, all the muscle was of mesodermal 
origin, and an embryological differentiation between the muscle of the trigone and the muscle 
of the rest of the bladder was not justified. 

The second point concerned the activity of muscle in the wedge excised from the bladder neck 
after prostatectomy. This must contain a portion of the trigone muscle which, being innervated by 
the sympathetic, would naturally respond to adrenaline. This should be distinguished from the 
detrusor fibres which encircled the bladder neck. The function of the sympathetic was obscure, 
since at ejaculation it was apparently responsible for closing the internal sphincter, whereas its 
action upon the trigone muscle was presumably the reverse. 


Mr. Hugh Donovan said that Thomson Walker had stated in his textbook that the average weight 
of the prostates he removed was 2 oz. The speaker was surprised by this because although the 
average weight of the prostates he removed was also approximately 2 oz., he resected perhaps 50%, 
and these were much smaller. 

We should remember the effect of drugs used for other purposes on the musculature of the bladder 
neck; for example, it was possible that the new hypotensor drugs (hexamethonium bromide, &c.) 
might cause retention. 

The speaker had stated that there was no evidence of an internal sphincter in the greyhound. 
If this were so, how could he explain the mechanism of the ejaculation of semen in this animal? 


Mr. D. M. Wallace, in reply, said that he had tried various drugs in an attempt to find a satisfactory 
one for relaxation of the bladder neck muscle. Many of the recently publicized blood pressure lower- 
ing drugs acted by blocking the nerve transmissions at the synapses in the ganglia and therefore 
would weaken the detrusor as well as the bladder neck muscle. There were, however, drugs of an 
adrenolytic type which were non-toxic, prevented the response to adrenaline in vitro and appeared 
to be of value in increasing the stream in prostatic patients. These drugs had been used in Switzerland 
to facilitate the passage of catheters in cases of retention. Whether there would be one sufficiently 
effective to relieve retention without having to use a catheter was a question that had still to be solved. 

The physiology of ejaculation was still one of the little-known chapters and a very largely neglected 
one. Rose of Manchester had been doing a lot of work on the subject and believed that after a thoraco- 
lumbar bilateral sympathectomy a normal orgasm was possible but that there was no ejaculation 
although occasionally a few sperms could be recovered from the urine. It would appear that the 
orgasm is a central effect and sympathectomy acted by interrupting the motor pathway. Rose also 
had been measuring pressures in the posterior urethra and found that the pressure required to force 
the “‘internal sphincter” was often reduced after a satisfactory sympathectomy. The pressure, 
however, was never reduced to zero so there were possibly two different mechanisms, urinary and 
sexual, responsible for the tone of the bladder neck. 


Solitary Cyst of the Kidney 


By ANTHONY WALSH, F.R.C.S.I. 
Senior Surgical Registrar, Royal Southern Hospital, Liverpool 


SOLITARY cyst of the kidney must, at the outset, be distinguished from polycystic disease, 
from the numerous tiny retention cysts so commonly found in chronic nephritis, and from 
the specific cystic conditions of the kidney, such as hydatid disease, dermoid cysts, cystic 
degeneration of tumour and tuberculous cavitation. It must also be distinguished from 
hydrocalycosis in which a cyst-like cavity is found which communicates with the pelvi- 
calyceal system by a narrow opening or channel. The true solitary cyst never communicates 
with pelvis or calyces. It is generally found in the renal cortex and usually the greater part 
is projecting from the surface of the kidney, whether the cyst be small or large, and these 
cysts may vary in size from a diameter of only 1 cm. to the enormous specimen reported by 
Carling (1934) which contained over 25 pints. Less commonly the cyst is in close relationship 
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with the renal pelvis. These parapelvic cysts are usually small, from 2 to 5 cm. in diameter. 

The cyst wall is generally composed of fibrous tissue lined with a single layer of flat 
endothelium, but, in the larger cysts, the endothelial lining is frequently absent over many 
areas. Fig. 1 shows a section of cyst wall with the endothelial lining missing, so that the cyst 





Cyst cavity > 








Fic. 1.—Low-power section of wall of cyst. 


cavity is in direct contact with fibrous tissue, outside which is compressed renal parenchyma; 
and it is worth noting that there is no plane of cleavage between the cyst wall and the renal 
tissue, a constant finding with cortical cysts which explains why they cannot be shelled out. 
(Rarely the less common parapelvic variety may have a cleavage plane between them and 
the kidney substance and so can be enucleated.) Also in Fig. 1 can be seen a large artery 
which is almost completely occluded by an obliterating endarteritis, and, as will be seen 
later, this may be of some significance in the etiology. 

It is usually stated that cysts are found more commonly in the lower pole than in any 
other part of the kidney. This I believe to be a misconception due to the fact that lower 
pole cysts are much more likely to be found clinically than those at the upper pole. 

The cyst contents are usually a simple serous fluid, though sometimes there may be a 
considerable quantity of blood. Many authors have insisted on an absolute distinction 
between serous and hemorrhagic cysts, but I must agree with Munger (1932) who maintains 
that the distinction is artificial. The rare hemorrhagic cysts are simple solitary cysts into 
which bleeding has occurred. 

In about 40% of cases this condition is associated with other kidney lesions. The most 
frequently associated lesion is chronic nephritis; the least common being tuberculosis, of 
which I could find only two examples in the entire literature, but the most important is 
undoubtedly malignant tumour, which is found in 7°% of all solitary cysts. A very good 
example is shown in Fig. 2. A further important point is that where there has been bleeding 
into the cyst associated malignant neoplasm is found in 30% of cases, but in only 2% 
where there has been no bleeding. 

A great variety of explanations has been given for the occurrence of these renal cysts. 
Willis (1838) and Virchow (1869) believed that occlusion of papillary ducts by inflammatory 
sclerosis was responsible, but numerous experiments by many workers along these lines 
failed to reproduce the condition, and Tollens (1904) showed that the permanent blocking 
of a blind duct caused first a moderate dilatation, and then shrinking and atrophy. In 
1911 Letulle and Verliac concluded that the hypothesis that localized peri-tubular sclerosis 
with retrograde dilatation was the cause of solitary cysts must finally be abandoned. 

It was then suggested that the lesion was congenital, and many elaborate hypotheses were 
put forward beginning with that of Hildebrandt (1894), who postulated failure of union of 
glomerular and tubular anlagen. The theory of congenital origin received considerable 
support from the work of Kampmeier who, in 1923, showed that in the very earliest stage 
of renal development there is a vestigial primary generation of uriniferous tubules which 
soon degenerate and disappear, but in the course of degeneration they undergo a cystic 
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Fic. 2.—A solitary cyst of the upper pole and a large 
hypernephroma arising from the same part of the upper 
pole. A stick has been passed through the ureter into 
the dilated pelvis. 





Fic. 3.—Cyst of the upper pole. 


change so that at the end of the third month up to 40 small cysts can be found. Kampmeier 
suggested that one of these might persist and grow, giving rise to solitary cyst, but the 
small cysts found in the foetal kidney are always in the medullary zone, central to the 
arcuate vessels and in close contact with the pelvis, so that while this theory might account 
for parapelvic cysts, it obviously cannot explain the common cortical type. 

Then came the work of Hinman and Hepler (1925, 1926) on experimental hydronephrosis. 
They showed that ligature of a ureter produced a moderate and constant degree of hydro- 
nephrosis before the kidney eventually atrophied. They went on to demonstrate in a series 
of classical experiments that if as well as tying the ureter a clamp was placed on the renal 
artery so as to diminish the blood flow to the kidney, the resulting hydronephrosis is very 
much greater and increases in proportion to the degree of compression of the artery. Their 
next step was to tie the ureter and, instead of clamping the main artery, to tie the posterior 
branch of the artery: this time the posterior infarcted half of the kidney ballooned out into 
an enormous diverticulum connected by a small opening with the hydronephrotic pelvis 
in the anterior part of the kidney, whose blood supply had not been disturbed—in other 
words, they produced a hydrocalycosis. Incidentally, this work seems to have been over- 
looked by Watkins (1939) and Moore (1950), who have ascribed hydrocalycosis to abnormal 
sphincter action at the calyceal outlets. 

Hepler carried this work further in the rabbit where all the collecting tubules can be 
blocked at once as there is only a single papilla. He fulgurated the papilla and at the same 
time tied a small branch of the renal artery. In each case, within a few weeks the infarcted 
zone of the kidney showed a large cyst in every way identical with solitary cyst. As a result 
of this work, Hepler suggested that solitary cysts were not a distinct entity with a common 
histogenesis, but that any pathological condition of the kidney which caused tubular 
blockage, and at the same time interfered with the blood supply, could lead to the formation 
of cysts. The rate of growth of the cyst would depend on the degree of interference with 
the blood supply. 

Hepler’s theory fits well into the observed facts: the usual appearance of cysts at an age 
when vascular disturbances are common—the very high incidence of associated renal 
pathology—the fairly frequent observation of rapid growth in a cyst. 

Turning now to the practical aspects of the subject—as is well known there is no constant 
clinical pattern. The symptoms and signs produced by any particular cyst depend chiefly 
on its location in the kidney and the degree of pressure, if any, which it exerts on pelvis, 
calyces, ureter or other abdominal organs. The majority of cases give no symptoms at all. 
This is well shown by the difference between the numbers found clinically and the numbers 
seen in the post-mortem room—where they are found in from 3 to 5% of all autopsies. 
Even quite large lower pole cysts may cause no symptoms, as in one personal case in which 
a very large cyst was discovered incidentally in a man of 70 at operation for carcinoma of 
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the rectum. Cysts at the upper pole appear even less likely to give rise to symptoms and 
Fig. 3 shows such a specimen found at post mortem in a middle-aged patient, who had no 
symptoms in any way referable to the condition. 

It would seem that there are three chief ways in which solitary cysts may present them- 

















selves: Firstly, if they are very large, the swelling may be obvious to the patient. . 

These very large cysts are less commonly seen now than formerly, when they were x 

often mistaken for ovarian cysts. Secondly they may cause some obstruction of ureter, b 

pelvis or calyces and are complicated by recurrent renal infection. Fig. 4 is an f 
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Fic. 4.—Intravenous pyelogram show- Fic. 5.—Taken from H. Brin’s article in “Encyclopédie C2 

ing outline of cyst, with smooth deformity francaise d’urologie”, Figs. 9 and 10, Volume 3, page 17 sy 

of renal pelvis. (1914). With permission. A sketch of the operation of bt 
resection of the protruding part of the cyst, with suture 

of the cut edge. : 

intravenous pyelogram of a case of this type. A woman of 52 was complaining of pain m 

in the left side of the abdomen and recurrent attacks of left-sided pyelocystitis for three If 

months before first being seen in July 1948. At operation a solitary cyst the size of a tu 

grapefruit was found in the left kidney. The extrarenal part of the cyst was resected and the pr 
patient has since been completely symptom free. Thirdly a sudden enlargement of the 
cyst may cause an acute onset of such symptoms as renal pain. The idea of rapid growth of 
these cysts is contrary to the generally accepted opinion, but there are now too many well- 
substantiated examples to deny its occurrence. Perhaps the most dramatic and carefully 
observed case in the literature is that reported from St. George’s Hospital by Cazssar Hawkins 
in 1833. A boy of 6 was run over by a carriage, the wheel passing over the region of the 
right kidney. Some ten days after the injury a swelling appeared in the right side of the 
abdomen. This grew rapidly from day to day, and when the boy died a week later a solitary 
cyst of the kidney was found containing some five pints of serous fluid. I have seen a 
similarly rapid growth in a woman of 56, who had sudden onset of pain in the lower pre- 
cordial region. Her history was véry suggestive of coronary thrombosis, but repeated ECG 
examinations failed to reveal any cardiac lesion. When first seen, the abdomen was carefully 
palpated, and neither kidney could be felt, but some ten days later a large tumour could be 
feit in the left flank. This proved to be a solitary cyst of the lower pole of the kidney. It 
was removed at operation, and in the two years since then, the patient has remained 

completely symptom free. ' 

In these cases where the growth is rapid, the usual presenting symptom is pain, which 
may be in the renal area, or may be in front of the abdomen, or may even be in the chest 

or shoulders, if the cyst is at the upper pole. Hzmaturia is decidedly uncommon. ‘The 

first clue to diagnosis is usually radiological. The radiological appearances will not be act 

discussed here as they will shortly be described in an article with Holden, but this much can On 

be said with confidence about the radiological features of solitary cyst, that although they kic 

are fairly definite, so that in the majority of cases a correct diagnosis should be made. at op 

the same time it is not possible to be absolutely certain of differentiating between soli‘ iry lik 

cyst and neoplasm on the radiological appearances alone. s 
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Finally I would like to consider briefly the treatment of the condition. We must balance 
on ‘the one hand the fact that the great majority of solitary cysts appear to go undetected 
to the post-mortem room without causing their owners any serious trouble, and on the 
other hand the fact that a cyst may hide or disguise the presence of a tumour. We must 
reniember that the clinical and radiological diagnosis, though fairly confident, can never 
be regarded as certain. Bearing these points in mind, we can divide our patients for a 
moment into two groups. Firstly, those with no symptoms at all, or with symptoms doubt- 
fully referable to the cyst, and in whom the cyst was more or less accidentally discovered. 
Secondly, those with definite symptoms of one sort or another. In the second group there 
is no doubt that some interference is called for, and it only remains to decide what form it 
should take. In the first group the question is more open, but I feel that unless the cyst is 
very small the kidney should be explored, firstly to establish the diagnosis with certainty 
and secondly to deal with the cyst. 

Having decided to operate, what are we going to do? Enucleation is impracticable; simple 
aspiration is a useless procedure, though, when followed by injection of 50% dextrose as 
a sclerosing agent, Fish found it useful in a few cases in which any removal was impossible. 
If, of course, the cyst has destroyed the greater part of the kidney by its expansion, then 
nephrectomy is indicated, or if there is serious suspicion of a tumour at the base of the cyst. 
Wedge resection of the part of the kidney bearing the cyst has been practised very success- 
fully on many occasions, but even this may not be necessary in the great majority of cases. 
If the cyst wall is incised at its junction with the surface of the kidney, the protruding part 
of the cyst can be removed quite simply and usually bloodlessly, but if there is any bleeding 
a simple continuous suture around the cut edge will rapidly control this. 

Fig. 5 shows a sketch of this operation taken from an article by Brin in the French 
Encyclopedia of Urology published in 1914. I reproduce this picture because not a few 
recent authors have claimed the operation as their own invention. It has been performed 
now in a considerable number of cases in the past fifty years, and, as far as I can trace, has 
always been satisfactory. 

SUMMARY 


Solitary cyst is not a specific disease with a single cause, but may result from any condition 
causing both tubular blockage and ischemia in the same part of the kidney. While the 
symptoms are variable and often non-existent, a pre-operative diagnosis is usually possible, 
but one cannot be quite certain that one is not dealing with a tumour, or possibly a 
cyst with a tumour at its base. Where practicable any cyst found should be explored, and 
at operation the cyst should first of all be opened. If the contents are hemorrhagic one 
must remember that 30°, of hemorrhagic cysts are associated with underlying tumour. 
If the contents are a simple serous fluid, the base should be carefully palpated to exclude 
tumour, and if the surgeon is satisfied, then the simple operation of resection of the 
protruding part of the cyst will adequately deal with the condition. 


BIBLIOGRAPHY 


Brin, H. (1914) Encycl. Frang. d’Urol., 3, 17. 

CARLING, E. R. (1934) Brit. J. Surg., 14, 175. 

Fisu, G. W. (1939) J. Amer. Med. Ass., 112, 514. 

Hawkins, C. H. (1833) Med. Chir., London, 18, 175. 

Hepwer, A. B. (1930) Surg. Gynec. & Obstet., 50, 668. 
HILDEBRANDT, (1894) Arch. f. Klin. Chir., 48, 343. 

HINMAN, F., and Hepter, A. B. (1925) pa "Surg. -» 11, 578; 649; 917. 
(1926) Arch. Surg., 12, 830. 

K AMPMEIER, O. F. (1923) Surg. Gynec. & Obstet., 36, 208. 

LeTULLE and VERLIAC (1911) Bull. Soc. Anat., 13. ser. 6, 330. 
McARDLE, J. (1894) Dublin J. Med. Sci., 97. 207. 

Moore, T. (1950) Brit. J. Urol., 22, 304. 

Muncer, A. D. (1932) J. Urol., 27, 73. 

TOLLENS (1904) Virchows Arch., 127, 477. 

VIRCHOW, VON R. (1869) Virchows Arch., 46, 506. 

WATKINS, K. H. (1939) Brit. J. Urol., 11, 207. 

Wiuis, R. (1838) Urinary Diseases and Their Treatment. London. 





Mr. S. Glaser supported Mr. Walsh’s plea for exploring the kidneys. He described 2 cases, 
accompanied by slides, which had been mistakenly diagnosed clinically and radiologically as cysts. 

© case was that of a woman suffering from renal colic. The radiological diagnosis was cyst of the left 
kidney, and was based largely on a coincident congenital deformity in the right kidney. Later a difficult 
operation was carried out, and a large hypernephroma was removed. The other case was very much 
like the one which Mr. Walsh had shown. It was the case of a woman who had recurrent attacks of 
pyclitis, and was admitted in an attack. A confident diagnosis of solitary cyst of the kidney causing 
calceal obstruction was made. He explored her because of the severity of the symptoms, and found 
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a hypernephroma. He thought that solitary cyst of the kidney should be diagnosed only at operation 
and not pre-operatively. 


Mr. H. P. Winsbury-White said that he was much interested in the case which Mr. Walsh had 
quoted from the records of St. George’s Hospital of about 1830, of the boy who was run over and 
within a few days developed a large cyst in one kidney. There was no doubt that that type of cyst 
was generally a pseudo-hydronephrosis. It was due to rupture of the renal parenchyma and the 
escape of fluid into the perinephric sac. It was easy enough to mistake a collection like that for 
a solitary cyst of the kidney or a hydronephrosis, the kidney being compressed by the surrounding 
fluid into a small body at the periphery of the fluid collection which could be missed very easily by 
the surgeon. 

Mr. Walsh had mentioned a case of acquired crossed renal ectopia. Some years ago Mr. Ainsworth- 
Davis and he at St. Paul’s Hospital had a most interesting case of that type. A man aged 60, giving a 
history of an accident eighteen months previously, presented a large right-sided abdominal swelling and 
on investigation it was found that both his kidneys were on the same side of the vertebral column, and 
it did not appear that it was a congenital condition. He (Mr. Winsbury-White) drained the cyst and got 
out many pints of urine. In due course pyelograms were made of the post-operative appearance and it 
was then found that the other kidney (the left) had returned to its proper site. It was a case of pseudo- 
hydronephrosis and the enormous collection of fluid which was outside the left kidney caused its 
displacement. Pseudo-hydronephrosis was a likely complication of an accident, and many of the 
cases had been reported as hydronephrosis. 


Mr. H. G. Hanley said that the reports of these experiments invariably described the discovery of 
a large single cyst. He thought that further experiments should be done and the animals sacrificed 
at various stages in order to see how these cysts began. In the early stages he would have expected 
a multiplicity of small cysts, but they were always presented with the fait accompli of a large one. 
So far they had had no opportunity of seeing the early stages. 


Mr. Anthony Walsh, in reply, said that the possibility of mistaking pseudo-hydronephrosis for 
solitary cyst was very definite. In studying the literature he had discovered many cases in which there 
was no real evidence that the condition was, in fact, solitary cyst. Although the case from St. George’s 
Hospital was recorded some one hundred and twenty years ago the report was accompanied by such 
meticulous descriptions and drawings that one would be in no doubt of the diagnosis. 

One speaker had wondered why division of aberrant vessels to the kidney led to no gross necrosis, 
if tying vessels in experimental animals always led to necrosis. Mr. Walsh pointed out that in the 
experimental work of Hepler there was no necrosis but only relative ischemia. Division of the vessels 
alone causes no trouble, but vascular obstruction plus tubular obstruction lead to cyst formation. 

As he expected there had been some exception to the notion of rapid development of the cysts. 
He thought that the cyst did not develop from nothing in a short space of time, but had probably 
been present for years, but remaining very small, and had then grown suddenly. The idea of rapid 
growth was supported by Braasch, and there were now many cases recorded by competent modern 
urologists in which rapid growth had actually been observed. 


[February 22, 1951] 


The following Cases and Specimens were shown: 


(1) Hydrocalycosis Simulating Renal Tuberculosis. (2) Hemorrhage after Prostatectomy Due 
to False Aneurysm of External Iliac Artery.—Mr. J. G. SANDREY. 


Leiomyolipoma of Kidney.—Professor V. W. Dix. 


Bilateral Oxalate Calculi in a Girl of 3 Years with Apparently Normal Kidneys.—Mr. S. 
HENRY C. CLARKE. 


Ureteric Fistula.—Mr. RICHARD A. Moaa. 


Acute Hemorrhagic Pyelitis Following Transplantation of Ureters into Cxcum.—Dr. 
CUTHBERT DUKES. 


Transplanted Non-functioning Ureter.—Mr. H. K. VERNON. 
Nephroblastoma of Kidney.—Mr. Nos_e Hupson. 


(1) — Adenoma of Prostate. (2) Retro-vesical Fibrosarcoma.—Mr. LESLIE N. 
RAH. 


Prostatic Carcinoma Presenting Per Anum.—Mr. J. W. P. Gummer (for Mr. J. D. 
FERGUSSON). 


A Case of Vesical Jackstones.—Mr. R. D. WILKINS. 
Vesical Calculus.—Mr. R. H. O. B. Rosinson. 
Urinary Tuberculosis with a Vesico-colic Fistulaa—Mr. Basic H. Pace. 


Calcification in Bladder Associated with Tuberculous Disease Leading to Rupture of Bladder 
and Transplantation of Ureter.—-Mr. F. J. MiILwarD. 


Primary Carcinoma of the Urethra.—Mr. H. F. ANDERSON. 
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Sectiongjof Radiology 


President—RALSTON PATERSON, M.C., C.B.E.,UF.R.C.S.,0F.F.R., D.M.R.E. 


[November 17, 1950] 


The Importance of Radiotherapy in the Treatment of Ankylosing 
Spondylitis 
By J. Jackson RICHMOND, F.R.C.S. 


ALTHOUGH the rheumatic diseases have received increasing attention by the medical 
profession during recent years, it is surprising that the early recognition of ankylosing 
spondylitis has been so tardy. Even when the disease has been correctly diagnosed frequently 
there is a prolonged interval before the most effective treatment is instituted. In the great 
majority of cases the clinical evidence is clear cut and the confirmatory X-ray appearances 
irrefutable. Nevertheless, the average time period before a firm diagnosis is established is 
no less than five years. It is significant that there is an average lag of approximately three 
years before the commencement of radiotherapy after the patient has sought medical advice. 

There is no need to stress the tremendous economic importance of satisfactory treatment 
of this disease attacking as it does young men and women yet to reach their prime. The 
response to comprehensive radiotherapy is most encouraging and at times even dramatic. 
Probably it is correct to state that the results prove more gratifying than in any of the 
benign conditions which the radiotherapist is called upon to treat. 

It is interesting to speculate why the value of X-ray treatment for ankylosing spondylitis 
has not become more widely known in the profession. Radiotherapy first became 
extensively employed for the condition during the pre-war and early war years. At that 
time the irradiation usually administered was less intensive and more localized than that 
generally employed to-day. Although appreciable clinical improvement sometimes followed 
this relatively conservative technique the average response was far less striking than that 
obtained by present-day methods. 

Again a considerable proportion of the patients were young Servicemen stricken with a 
disability which they understandably believed to be contracted whilst on duty at home or 
overseas. It was not unusual for many to become depressed at the lack of improvement 
following the customary remedial measures employed at the time. Many were discharged 
because of the disease and it is not surprising that admissions regarding benefit derived 
from radiotherapy were not forthcoming with zest until negotiations concerning compensation 
had been completed. 

REVIEW OF PERSONAL CASES 

I have selected for analysis the last 160 cases of ankylosing spondylitis coming under 
my care during the past seven-year period. 

Sex and age incidence.—The series was comprised of 143 males and 17 females. 

The average age at time of presenting for radiotherapy was 32% years. 

The average time interval from patient seeking medical advice to commencement of 
irradiation was 3-1 years. 

These findings compare fairly closely with those recorded by other investigators. 

Occupation.—It is of considerable interest to study the occupations of all patients. For 
convenience I have made four main subdivisions (Table I). 


TABLE I.—CLASSIFIED OCCUPATIONS OF PATIENTS TREATED FOR ANKYLOSING SPONDYLITIS 





Light Manual Armed 
Heavy manual -— ~ ~. Sedentary Services 
11 Labourer 13 Housework 1 Butcher 14 Clerk 32 Army 
2 Lorry Driver 7 Engineer 1 House Decorator 3 Draughtsman 6 Air Force 
2 Farm Hand 4 Porter 1 Factory Inspector 3 Civil Servant 3 Navy 
1 Scaffolder 4 Mechanic 1 Telephone Examiner 2 Telephonist 2 A.T.S. 
1 Metal Worker 4 Joiner 1 Miller 2 Motor Dealer 
1 Bricklayer 3 Hairdresser 1 Nurse 1 Librarian 
1 Stoker 2 Milk Roundsman 1 Railway Cleaner 1 Accountant 
2 Engine Driver 1 Bookbinder 1 Photographer 
2 Paint Sprayer 1 Postman 1 Taxi Driver 
2 Toolmaker 1 Railway Inspector 1 Schoolmaster 
2 Bus Driver 1 Upholsterer 1 Student 
1 Foreman 1 Fishmonger 1 Businessman 
1 Carpenter 1 Bus Conductor 1 Editor 
—~ a ———-————_— a om — 
19 60 32 43 
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Certainly the classification does not indicate that the disease is commoner in patients 
engaged in strenuous manual labour. 

Pathology.—Although knowledge concerning the pathology of ankylosing spondylitis 
is far from complete, there is little doubt that the condition stands out clearly as a Clinical 
entity. In most instances the condition is readily distinguishable from rheumatoid arthritis 
because of its different selection of joints, method of spread and response to treatment. 
However, they both present features of an infective process. Apart from the classical 
involvement of sacro-iliac, intervertebral, costo-vertebral and costo-transverse joints, it 
is not unusual to find extraspinal joints attacked. 

Table IT indicates the number of cases in the series with what might be termed ‘“‘accessory 
joint involvement”. 


TABLE If.—Cases OF ANKYLOSING SPONDYLITIS WITH ACCESSORY JOINT INVOLVEMENT 


Patients Patients 
Hips .. : — es 17 Temporo-mandibular - ion a 3 
Shoulders... id 3 4 Sterno-clavicular .. a % 7 I 
Knees. . ae a ae 4 Wrists 6 a a ea ae I 


Diagnostic features—The four cardinal diagnostic features may be enumerated: 
(1) Spinal stiffness. (2) Diminished thoracic expansion. (3) Raised blood sedimentation 
rate. (4) Radiographic changes in sacro-iliac joints. 

Of these, the last is of the greatest significance in arriving at the diagnosis. There are 
two symptoms of high clinical importance in the detection of relatively early cases. The 
first is discomfort or sacro-iliac pain on arising from the sitting posture and the second 
a sensation of constriction of chest movement. 

Pain and even slight stiffness in the lower back of a young person persisting for more 
than one month should always evoke the suspicion of ankylosing spondylitis. At least the 
symptoms demand radiographic and other investigations. 

It is unusual to receive patients for radiotherapy with a short clinical history. The earliest 
case I remember was one with three months’ history of lower backache who arrived at 
the radiotherapy instead of the physiotherapy department owing to inspired negligence on 
the part of the clerk filling in the reference card. 
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Restriction of respiratory excursion—This is a most important feature of the disease 
and has been studied in considerable detail by Hart (1948) and his co-workers. It is due to 
relatively early involvement and eventual obliteration of the costo-vertebral and costo- 
transverse joints. This is reflected in the markedly decreased chest expansion and v tal 
Capacity estimations. In advanced cases the thoracic cage becomes completely fixed. This 
frequently associated with a dorsal kyphosis leads to great difficulty in ventilation of the 
lungs. The patient becomes an easy prey to pulmonary complications. 

Immobilization in plaster can encourage rather than prevent the progress of this most 
serious feature of the disease. On the contrary breathing exercises in association with 
radiotherapy are of considerable value. 
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Blood sedimentation rate-—This test although of use as a diagnostic aid can be most 
misleading as an index to the response to therapy in individual cases. It is not unusual to 
obtain a considerably higher level sedimentation rate after the completion of radiotherapy 
although the clinical improvement may be obvious. 

Fig. 1 will demonstrate how little consistency there is in the deviations of recordings 
taken before and after treatment. 

Again the approximate symmetry of the histogram (Fig. 2) indicates that the post- 
treatment recordings may be equally raised or decreased. 


Radiographic appearances.—These have been fully described by various authors but 
there is some difference of opinion whether the earliest changes are due to a par-arthrodial 
sclerosis or to islands of focal rarefaction at the surfaces of the sacro-iliac joints. The 
important feature is that the relatively discrete line of the joint is soon lost and replaced by 
an increasing degree of “blurring”. This is progressively followed by obvious rarefaction 
and subsequent condensation leading finally to obliteration of the joints. 

(Radiographs were shown to demonstrate early, intermediate and late changes in 
sacro-iliac joints.) 

Tomography is seldom required to clinch the diagnosis but is of value in determining the 
degree of advancement of the disease process in certain joints. 

On occasions patients complain of sacro-iliac pain although straight radiography 
suggests complete fusion of the joints. Tomographic studies may reveal that the apparent 
fusion is incomplete. 

(Straight radiographs and tomographs were compared to illustrate this point.) 

Principles of radiotherapy technique-—Four main methods of X-ray therapy have been 
employed in the treatment of ankylosing spondylitis: 

(1) Wide field therapy: The late Dr. Gilbert Scott (1939) was an exponent of this method 
and claimed favourable results. Although this principle of treatment is infrequently 
employed by radiotherapists it did much to focus attention on the value of irradiation. 

(2) Periodic conservative therapy: In this method a relatively conservative dose of X-rays 
is directed to the region of the spine from which symptoms appear to arise at the time. 
The principle is based on the consideration that ankylosing spondylitis is a relapsing remittent 
disease. 

(3) Localized semi-intensive treatment: In most instances the course of irradiation is 
directed to the sacro-iliac joints and lower lumbar spine in the first instance. Recrudescence 
of pain at a higher spinal level is very common, however, despite the immediate local 
clinical improvement. 

(4) Generalized semi-intensive treatment: The sacro-iliac joints and entire spine are 
treated irrespective of the stage of the disease. This method has gained fairly wide acceptance 
and has been described by McWhirter (1945) and others. There is some difference of 
opinion concerning the optimum dosage and duration of the course of irradiation. 

The present technique which I employ delivers a surface dose of 2,000 r to each section 
of the spine given over a total period of four weeks and employing X-rays of 1-9 mm. Cu 
half-value layer (250 kV. with 1 mm. Cu, 1 mm. Al filtration). This means that 100 r/s is 
given to the sacro-iliac, lumbar, dorsal and cervical regions daily for a total of twenty 
treatment days. 








Fic. 3.—Before treatment. Fic. 4.—Six weeks after com- 
pletion of X-ray treatment. 
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In order to minimize the dosage to the ovaries in young women it is usual to employ 
tangential fields when treating the sacro-iliac joints. 

Although it is uncommon to experience severe constitutional disturbance, patients 
frequently complain of slight nausea and general lethargy. Occasionally there is a mild 
leucopenia. Patients should be instructed to rest as much as possible during the actual 
course of therapy. 

Results of treatment.—Nearly all patients show some degree of symptomatic improvement 
following therapy. In my experience very few cases have proved refractory. There is a 
wide variation in the time interval before relief of pain and stiffness occurs. Occasionally 
patients show striking relief before the completion of the course of treatment. On the other 
hand, clinical improvement may first become obvious some months later. 

Figs. 3 and 4 give a photographic recording of the average type of improvement in range 
of spinal flexibility which might be expected. 

Since the replacement of localized by more extensive irradiation, I have found that the 
clinical improvement is maintained in a considerably higher proportion of the patients 
treated. This is clearly shown in Table IIT. 


TABLE II1.—PERCENTAGE COMPARISON OF RESULTS BETWEEN LOCALIZED AND EXTENSIVE 
RADIOTHERAPY 


(1) Sacro-ILIAc JOINTS 








Immediate result Long-term result 
‘ No _ Moderate Good Excellent Improvement Recurrence 
improvement improvement improvement improvement maintained of symptoms 
, y A yA 8° 47% 53% 
o /o /o /o /o0 °o 


(2) ENTIRE SPINE AND SACRO-ILIAC JOINTS 
4% 28% bb A 17% 80% 20% 
Only cases treated at least one year previously are included in this analysis. 


SUMMARY 


(1) A plea for the earlier diagnosis and institution of radiotherapy in ankylosing 
spondylitis is made. 

(2) The importance of the radiographic appearances in confirming diagnosis is stressed. 

(3) The unreliability of the B.S.R. estimation as a prognostic index is mentioned. 

(4) Principles of irradiation technique are discussed. 

(5) Maintenance of clinical improvement is greater with generalized than with localized 
therapy. 

REFERENCES 
Hart, F. DupLey, Rosinson, K. C., ALLCHIN, F. M., and MACLAGAN, N. F. (1948) Quart. J. 
Med., 18, 217-234. 
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Scott, G. (1939) Wide Field X-ray Treatment. London. 


Dr. A. A. Charteris: During the years 1946-49 107 patients suffering from ankylosing spondylitis 
have been treated by radiotherapy at the Western Infirmary of Glasgow, the work being carried out 
in close association with the Orthopedic Department. The cases showed the usual preponderance 
of males and the dose given was 2,000 r (incident) in three weeks with 220 or 250 kV. and a half-value 
layer of 2 mm. copper. With this method good results have been obtained in fully 70% of the 
patients. The policy is to treat the affected parts rather than the whole spine, other areas being 
treated at a later date if necessary. 

It is important to protect the gonads in sacro-iliac treatment and special methods are adopted in 
women who have not reached the menopause to minimize as far as possible any effect on the ovaries. 


Dr. F. Dudley Hart: What is Mr. Richmond’s opinion regarding X-ray therapy in young female 
spondylitics? 

Mr. Jackson Richmond, in reply: Dr. Hart’s question concerning X-ray treatment for young 
females is one of great concern to radiotherapists. It is possible by employing a “ tangential field” 
technique when treating sacro-iliac joints to reduce greatly the dosage of irradiation received by the 
ovaries. This would guard against the danger of sterilization but the possibility of producing 
untoward genetic effects cannot be ignored. It may be that the hazard will not occur by the future 
use of Cortisone or other similar agents. 


Dr. Phyllis Wade: In treating pre-menopausal females suffering from this disease, it may be 
possible to avoid sterilizing the patient, but it is almost impossible to prevent some irradiation of 
the ovaries. This may be insufficient to induce amenorrhcea and subsequent pregnancy can occur. 
One should bear in mind the genetic effects of small doses reaching the ovaries, with consequent 
potential detriment to succeeding generations. 

In young women it may be wiser, therefore, to postpone any irradiation in the region of the pel: is 
until after such time as they are likely to bear children. 











employ 


da tients 
a mild 
actual 


vement 
re isa 
ionally 
e other 


1 range 


lat the 
atients 


losing 


essed. 


alized 


art. J, 


dylitis 
ed out 
srance 
-value 
of the 
being 


ted in 
/aries., 


emale 


young 
field “e 
vy the 
lucing 
‘uture 


ay de 
on of 
ICCLIT. 
quent 


de] is 








4 





5 Section of Radiology 447 


Dr. Alexander Greig: The extraspinal manifestations of ankylosing spondylitis affect the hips 
anc other large joints—which must be given the same full treatment as the spine; and also bony 
poi..is frequently on the iliac crests, the ischial tuberosities, the symphysis pubis, the antero-inferior 
borJer of the calcaneus, the tips of the lower ribs, and the sternum—which often respond to a single 
exposure. A dose of 600 to 750 r at 120 kV. to 200 kV., the dose and kilovoltage chosen according 
to the depth of overlying tissue, and given with a small field, will rapidly relieve pain and prevent the 
increase of stiffness which accompanies enforced inactivity in these cases. Such treatment should be 
regarded as necessary maintenance therapy in cases of the disease, already given their main treatment. 


Chronic Upper Respiratory Tract Infections 
By R. F. HeNpTLAss, F.R.C.S.Ed., D.M.R.T. 


WE are all familiar with the child who suffers recurrent colds, sore throats and cough, 
and possibly in addition deafness or asthma. These children are naturally referred for 
treatment to the ear, nose and throat, or pediatric departments, and we are indebted to 
Mr. Ian Robin and Dr. I. M. Anderson for supplying us at the Royal Northern and Prince 
of Wales’s Hospitals with cases, and for their continued interest and co-operation. 

The use of radiotherapy in such cases is not new for it has been used sporadically for 
many years, though it has not, as yet, found favour in this country. In America it has been 
used widely, and to a less extent on the Continent. 

Numerous reports of consistently good results have been published, and after reviewing 
the literature and one striking success Mr. Anthony Green instituted the treatment in 
December 1947 at the hospitals I have mentioned. I would like to thank him for permission 
to present these cases and also Mr. Alan Jennings for his work on the physical aspects. 
This paper is based on a survey of the 140 cases treated from then to July 1949. 

Table I shows the relative frequency of the various symptoms, and Table II the main 


TABLE I.—SymPTOMS TABLE II.—MAIN PHYSICAL FINDINGS 
Children Adults Children Adults 

Sore throats .. i " 40 100 Post-nasal discharge ss 40 45 
Colds oy “ ” 75 20 Other lymphoid tissue = 80 50 
Nasal discharge - ha 70 — Enlarged glands of neck .. 70 35 
Cough ; - a 65 30 Sinus infection ae. ve 45 = 
Sputum ‘a e es 20 — Impaired nasal airway Ka 35 -— 
Asthma ne os it 20 os 

Deafness ‘a Pe Pe 30 -- 


physical findings. Apart from this general clinical examination the sinuses and chest were 
X-rayed, and a blood count and E.S.R. was done. We found, however, that the blood 
showed no characteristic changes, so that these investigations have subsequently been 
omitted. 

Pathologically these patients suffer from a chronic inflammation of the upper respiratory 
tract which is evident throughout the lymphoid tissue of the naso- and oro-pharynx and in 
half the cases in the maxillary antra. The bulk of the lymphoid tissue is contained in the 
tonsils and adenoids, and surgical removal of these is the well-established treatment which 
carries a high proportion of success. Good though these results are symptoms persist in 
some and in these failures are apparently due to the remaining infected lymphoid aggregations 
on the posterior pharyngeal wall, which were present in 80% of the cases, or to sinus 
infection (Fig. 1). I will refer later to the group of children who had had their tonsils and 
adenoids removed. 

Radiotherapy as a therapeutic measure in inflammatory diseases is now forming an 
increasing bulk of our work, and theoretically the lymphoid aspect of this syndrome is of 
particular appeal. Any operation is a frightening procedure for the patient, and however 
experienced the operator, it carries a small risk; moreover the. waiting lists for tonsillectomy 
are long. If radiotherapy is successful it will reduce the number requiring operation, and 
even in those where operation is not averted the waiting period will be more comfortable. 

The infected sinus is a difficult problem to assess. With the advent of chemotherapy 
and antibiotics the treatment of inflammatory conditions has been revolutionized, but it 
is well recognized that closed pockets of pus require mechanical drainage, and we have 
found that a sinus which is completely opaque does not respond to radiotherapy. Medical 
terminology in subdividing disease processes is necessary and suits our convenience, but 
does not completely cover the pathological sequence. Generalizations are therefore 
dar gerous, but it is safe to say that those sinuses which show clouding or slight mucosal 
thi kening may be expected to clear in about one-third of the cases. Curiously, in some 
J ‘NE—RADIOL. 2 
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mild cases we have found that following treatment the inflammatory process proceecs so 
that the sinus becomes completely opaque, but after drainage all symptoms disappear. 

Secondarily to the aspiration of infected material, Nature’s second lymphoid ba-rier 
becomes involved, and with this infection of the bronchial glands, cough and recurrent 
pulmonary infections occur. Consequently these glands are included in the treatrnent 
whenever the history suggests their involvement. 

In the adults all cases suffered from chronic tonsillitis, half had large aggregatioi.s of 
posterior lymphoid tissue and none sinusitis. 








Submental. Ant. facial. 
7 
w Fic. 2.— X-ray fields (protection 


omitted for clarity). In the anterior 

: facial field protection consisted of 

Fic. 1.—Posterior pharyngeal lead rubber “goggles” and a strip 
lymphoid aggregations. Ant. chest. of lead rubber across the lips. 














Fic. 3.—Submental field. Protection omitted Fic. 4.——Post-nasal radium applicators 
for clarity; in practice a sheet of lead rubber in situ. 
with a shaped portion cut out to follow the 
contour of the mandible is mounted on a wood 
frame which slips over the end of the applicator. 


In the treatment, X-rays were used primarily, but as more cases were seen it became « ear 
that a large number required post-nasal radium as well. é q 
Three X-ray fields were used: submental, anterior face and anterior chest (Figs. 2, > . 
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I; tially we gave 75 r to the nasopharynx through the submental field, as D. R. Laing 
of ( alifornia reported that 75°% of cases showed a slight temporary reaction after the first 
trea ment. We did not, however, observe this, and after a few months omitted this from 
the ‘reatment plan. 

Te treatment (Table III) therefore consisted of 150 r tissue weekly for 4 doses through 


TABLE III.—DosAGEs 


|) Submental field aie 150 r weekly for four weeks. (Tissue dose at roof of naso- 
aac pharynx) a 
2) Anterior facial field .. 200 r incident for 3 doses in eight days 
3) Anterior chest field .. 150 r for three doses in eight days. (Tissue dose at bronchial 
glands) 
4) Post-nasal radium .. 1,500 r at 7 mm. in four hours 


the submental field using a 7 or 10 cm. square applicator according to the size of the patient. 
200 r incident to the anterior facial field for 3 doses in eight days, and 150 r tissue to the 
bronchial glands for 3 doses also in eight days using a 10 cm. square applicator for both. 
In a few cases this series was repeated after three to four months but these became less as 
post-nasal radium was used more frequently. In the first field the irradiation was restricted 
to the floor of the mouth as the portal of entry by attaching to the applicator a sheet of lead 
rubber with a N-shaped portion removed which followed the contour of the mandible. 
In the second the eyes and lips were protected by lead rubber. In no case was an erythema 
observed. 

Post-nasal radium was used for the persistence of symptoms after varying intervals of 
time, but never less than six weeks after the end of the X-ray series. It was applied by 
using two cylindrical applicators, one passed through each nostril, under local anesthesia to 
converge at the posterior pharyngeal wall. Each tube contained 15 mg. of radium sulphate 
and gave a dose of 1,500 r at 7 mm. from the radium source in four hours. A harness was 
constructed to hold these in position, which was checked radiographically in every case 
(Fig 4). 

Direct intra-oral X-irradiation to the tonsils was tried in children but was not well 
tolerated. The whole tonsil was not covered as the lower pole continually slipped out of 
the field. Some adults, however, were effectively treated using the beryllium window low 
voltage tube giving 1,000 r in a single dose with a half-value depth of 11 mm. tissue. This 
was followed by a membranous reaction and one to two weeks of moderate discomfort. 

With regard to complications and dangers, we have not observed any ill-effects except 
in 3 cases where there was a transitory dryness of the mouth. This absence of complications 
has been repeatedly noted in papers on this subject. 

Results.—Percentage figures are approximate and general inferences only can be drawn 
from them. The total number is small, and despite continued efforts to obtain news of patients 
who failed to keep their appointments, there was a sharp decrease in the information 
available after six to nine months. The full eighteen months was covered in 71 patients. 
A survey of those lost to the follow-up showed that in the last available news half were 
improved and half showed little or no improvement. These cases were drawn from a very 
wide area of hondon and the Home Counties. 

Symptomatic improvement and objective changes in these cases do not run together, in 
fact the former is most evident and happily is the all-important part to the patient. 
For example, lymphoid regression was noted in 50% only. 

However, at the end of the course of X-rays, a marked symptomatic improvement can 
be expected in 80°% of the cases. After six months this improvement is maintained in 70%, 
post-nasal radium having been used where necessary. Appetite was improved, sleep was 
less disturbed, colds less frequent and severe and remained localized to the naso-pharynx, 
the incidence of bronchitis falling greatly. Sore throats disappeared or their frequency 
and severity were much diminished. One E.N.T. colleague remarked that though the 
lymphoid tissue may still be evident it was “healthy”. This statement is borne out by the 
fact that the enlarged cervical nodes disappeared in almost the same percentage of cases 
as showed symptomatic improvement. 

Tonsillectomy was subsequently performed in 20%, and having cleared the irritative 
focus 75% of cases of asthma showed considerable improvement. The remainder of these, 
mainly allergic, received appropriate medical treatment from their physicians. 

There were 2 cases of bronchiectasis with the upper respiratory syndrome, but neither 
improved following treatment, due to the repeated reinfection from below. One was lost 
trace of, but the other had a lobectomy and subsequently a second course of radiotherapy 
for the persistence of upper respiratory infection with disappearance of symptoms. 

Cf the group of children who had had their tonsils and adenoids removed 70% had 
had masses of lymphoid tissue and 35% sinus infection. Following radiotherapy 85% 
showed immediate improvement and this was maintained in 70% at eighteen months. 
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In the adults 75% were improved after treatment, but after six months all weve so 
improved that they could be classified as symptom free, though only one-third showed 
lymphoid regression (Table IV). 


TABLE IV.—RESULTS 
Non-tonsillectomized Tonsillectomized 


Symptomatic children children Adults 
improvement pA to ys 
End of treatment . . zs aig 80 85 75 
6 months .. - a aA 70 75 100 
1 year a i va a 70 70 100 
18 months a Eat "s 70 70 100 
All children Adults 
Enlarged cervical nodes disappeared oe — ‘5 70 75 
Subsequent tonsillectomy .. - = ‘i si 20 — 
Asthma improved .. ae ee a «ite ee 75 — 
Lymphoid regression i = st - a 50 30 


Comment.—Radiotherapy undoubtedly has a place in the management of chronic upper 
respiratory tract infections in that it relieves symptoms, it reduces the number of tonsillec- 
tomies required and is of particular value in those cases where symptoms persist after 
operation. 

Dr. Ronald Hadden agreed that radiotherapy in these chronic infections of the upper respiratory 
tract was undoubtedly of value. He enquired from Mr. Hendtlass whether he had had any experience 
of treating children for persistent post-pertussic cough. He had found that three daily tumour doses 
of 100 r to enlarged hilar glands was extremely effective in stopping post-pertussic coughs. He only 
treated cases in which enlarged hilar glands were clearly visible radiologically. 

Mr. Hendtlass replied that he had had no personal experience in the treatment of post-pertussic 
cough, but had heard of the efficacy of radiotherapy. One case in the series had recently had 
whooping cough but the symptoms were clearly those of the syndrome presented above. 


Treatment of Some Disorders of the Pituitary by Radiotherapy 


By A. B. WaytTe, M.B., B.S., D.M.R.E. 
Guy’s Hospital, London, S.E.1 


RADIOTHERAPY has been used in the treatment of pituitary disorders for over forty years. 
Gramegna (1909) treated a woman aged 37 for acromegaly in 1907, using a 3 cm. diameter 
glass applicator directed through the open mouth. The patient responded well but relapsed 
in July 1908. A second course proved unsuccessful and the patient died a few months later. 

Béclére (1909), in 1908, treated a girl aged 16} suffering from acromegaly. This appears 
to be the first successfully treated case. Prior to treatment the patient had considerable 
reduction of her visual fields with loss of visual acuity. After treatment there was a marked 
improvement in visual acuity and in the field of vision. Béclére used five fields with a focal 
skin distance of 50 cm. and | mm. aluminium filtration. This patient was alive and well 
in 1922. 

In spite of this early start, knowledge of the effects of irradiation on the pituitary is very 
incomplete and there is considerable disagreement on suitability, technique and dosage. 
The extreme complexity of the pituitary, controlling and balancing almost all the hormenal 
activity of the body, makes a clinical mozaic that is hard to unravel. The comparative 
rarity of cases, the interplay of pressure and glandular phenomena, the lack of histological 
confirmation and the tendency to spontaneous remissions, make accurate assessment of 
the response to treatment extremely difficult. 

However, sufficient data have been published to allow some tentative conclusions to be 
drawn. The results appear to be better in most pituitary conditions when a single course 
of treatment is given. In an overall period of three to four weeks, 3,000 to 3,500 r units, 
measured at the pituitary, seems to give the best results. Dosage below 2,000 r is ‘ess 
effective and the safe upper limit is probably over 4,000 r. 

I have been unable to find any evidence of either cerebral or pituitary necrosis, which 
could be attributed to the radiation when this type of radiotherapy has been given, 10f 
does it prevent or render more difficult subsequent surgery should it become necessé ry. 
This cannot be said of repeated or protracted courses. 

Kerr (1948) has published a series of 50 cases treated with this dosage. They compr’-ed 
11 acidophil, 37 chromophobe, one basophil and one mixed adenomata. He reported 7% 
good results in the acidophil and chromophobe cases; the one basophil case did not resp id. 
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For the last four years a technique has been used at Guy’s Hospital planned to give 
3,500 r units at the pituitary in twenty-eight days. Five ports of entry, size 4 x 4 cm., 
are ised arranged over the frontal and fronto-temporal area to avoid, as far as possible, 
any epilation. An emergent beam pointer is used to ensure accurate beam direction. The 
emc. gent points are checked radiologically in difficult cases but can usually be determined 
by measurement. Using 220 kV. with a half-value of 1-9 mm. Cu each port receives a skin 
dose of the order of 2,400 r. Treatment is started by 300 r to one field for the first two days. 
Thereafter two fields daily are treated with 250-300 r and the course is planned to be 
completed in twenty-eight days. 


Twenty-three patients have been treated with this technique and no untoward symptoms 
have occurred during treatment. 2 patients showed evidence of a mild frontal sinusitis about 
two weeks after treatment. This rapidly cleared up with ephedrine chloride 0-5% in 
normal saline as a nasal spray. Epilation has been minimal, in no case unsightly and 
the hair has grown again. Tie technique is time-consuming, but meticulous care is 
necessary if consistent results are to be achieved with relatively high dosage. 


The adult pituitary appears to tolerate irradiation well. One of our patients died four 
months after his course of radiotherapy from cancer of the lung. Histological sections of 
his pituitary, which had received 3,600 r units, were reported by Professor Payling Wright 
as normal (a slide was shown). Dr. Dabney Kerr reported on 3 patients who had similar 
irradiation and who died five years, two years and six months respectively after treatment. 
In each case there were no changes that could be attributed to the irradiation. 


The young and immature pituitary may be much more sensitive to irradiation. In young 
rabbits loss of cell definition and disappearance of colloid has been reported; these changes 
do not occur in the adult rabbit. This may give the clue to the behaviour of the pathological 
pituitary. It seems reasonable to suggest that overactive elements in the pituitary may be 
relatively sensitive, making possible a differential response. If this is true, it should be 
possible to restore hormonal balance by means of radiotherapy. Work is being carried out 
on this hypothesis. 


Two cases of severe and progressive exophthalmos following thyroidectomy and two 
cases of leontiasis ossea have been treated. 


Only a preliminary report can be given of the cases we have treated. Pituitary conditions 
are so liable to spontaneous remissions that a follow-up of less than ten years is almost 
without value. The following 4 cases are of particular interest: 


Case I.—J. C., a woman aged 18, complaining 
of lassitude, headache, increasing weight, coarsening 
of the facial features and enlargement of the hands 
and feet. She had amenorrhcea for eighteen months, 
except for two scanty periods eight months previously. 
She presented as a typical acromegalic and her sella 
turcica showed considerable enlargement (X-ray was 
shown). 


She was treated in September 1947 receiving 4,000 r 
to her pituitary in twenty-eight days. By December 
1947 she was symptom free. In May 1948 she began 
to menstruate and continued normally until December 
1948 when she became pregnant. Pregnancy and 
labour were normal with an 8 lb. 6 oz. normal female 
baby. Lactation and breast feeding were normal, but 
had to be discontinued after three weeks due to a 
breast abscess. Patient is alive and well. 








Case II.—A. E., a woman aged 40, presented 
with a typical Cushing’s syndrome. Her weight was 
13 st. 5 Ib. Blood pressure 210/125. 17-ketosteroids 
25 mg. in twenty-four hours. She was treated in 
August 1948 with 4,000 r to the pituitary in twenty- 
eight days. By February 1950 her weight had fallen 
to 9 st. 2 Ib. and has since remained steady. Her 
— fon. cate 17-ketosteroids fell to 10 mg. in twenty-four hours 
Fic. 1 (Case II). Fic. 2 (Case II). in June 1949, but now appears to be rising again. 
Pricr to treatment. Eighteen months Her blood pressure remains high but she is symptom 

after treatment. free (Figs. 1 and 2). 
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Case III.—B. L., a woman aged 29, complaining of increasing weight, 12 st., headache, rud Jiness 
of the face with hirsutism and amenorrhcea of four months’ duration. She presented as a typical 
Cushing’s syndrome. Blood pressure was 159/102 and 17-ketosteroids were 25 mg. She was t’eated 
in July 1948 with 4,000 r to the pituitary in twenty-eight days. 

Following treatment she showed steady improvement, and menstruation commenced in August 
1949, this has been regular since. In October 1950 she weighed 10 st. 8 lb., her florid appe.rance 
had disappeared, but she still had a tendency to hirsutism. Her general condition was good aiid she 
was symptom free. 


Case IV.—E. M., a woman aged 49, complaining of obesity, hirsutism and ruddiness of the face 
Her 17-ketosteroids were 16 mg. in twenty-four hours with a fairly typical Cushing’s syndrome. 
She was treated in April 1949 with 3,900 r to the pituitary in twenty-eight days. By September 195) 
her weight had fallen from 12 st. 13 lb. to 10 st. 3 lb., she had lost her florid appearance aiid her 
hirsutism was considerably less. 


Successful treatment of Cushing’s syndrome by radon implant has been reported. In 
this connexion the dosage received at the pituitary is of considerable interest. In 193% 
two successful cases were reported by Pattison and Swan. Both cases showed sustained 
improvement after the implant, although they had failed to respond to deep X-ray 
Unfortunately details of the X-ray treatment are not reported, but they appeared to have 
had two or three courses. It seems reasonable to assume that the dosage was too low in 
view of the response to radon. One patient had two gold seeds of 2 millicuries permanently 
implanted. Our physicist, Mr. H. A. Hughes, worked it out that doses of approximatel 
17,000 r at 0-5 cm. and 4,000 r. at 1 cm. from the seeds would have been given. This means 
that most of the pituitary received a dosage of at least 15,000 r. The fact that both these cases 
did well lends credence to the suggestion that 4,000 r in twenty-eight days should be safe, 
and is more likely to control basophilism than a lower dosage. 


The prognosis in basophilism is poor. The expectancy of life is usually given as from 
two to five years. In this disease the prognosis in men appears to be much worse than in 
women. 9 cases have been treated by us with the present technique: 4 male and 5 female. 
3 of the male cases died within one year and the fourth is gravely ill. Of the 5 female cases 
3 have responded favourably and all are alive, although it is only two years since they were 
treated. In a series of 21 cases at Guy’s Hospital there were 10 men and 11 women. 9 of 
the 10 men died within five years as against 2 of the women. 


SUMMARY 


Technique and dosage for pituitary irradiation is discussed. The result of treatment in 
4 cases is briefly reported. 
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Dr. F. Dudley Hart: I note that the ketosteroid estimation has been performed in Dr. Wayte’s 
series; has the oxysteroid estimation been done? In many ways it would be as helpful or more he!pful 
than ketosteroid estimation. 


Dr. Wayte in reply: I regret the oxysteroid estimation was not done. 


Mr. Jackson Richmond: In view of the nature of its development and anatomical position, the 
pituitary is enshrouded by brain tissue of the highest importance including the hypothalamic revion. 
However fastidious the technique it is difficult to prevent the inclusion of part of this region i: the 
high dosage zone when treating the pituitary gland by external irradiation. Recent investiga ions 
have indicated that the tissues of the central nervous system are considerably more vulnerab ¢ to 
irradiation than was hitherto imagined. It is for this reason that I would suggest a ceiling le\.:1 of 
4,000 r in four weeks when treating pituitary lesions by X-rays. 
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Section of Endocrinology 
President—R. D. LAWRENCE, M.D., F.R.C.P. 


[January 24, 1951] 


Adipose Gynandrism and Gynism 
By S. L. Simpson, M.D. 
St. Mary’s Hospital, London 


I wisH to present an interesting clinical entity, an endocrine syndrome, which will, I 
believe, establish itself firmly in clinical medicine and the recognition of which throws 
light on the physiology and aberrations of puberty and adolescence as well as on other 
pituitary-adrenal problems, including the body’s reaction to infection. 

The exact mechanism or hormone basis for the syndrome will require further elucidation 
and the views I may venture to put forward in this connexion are tentative. Endeavours 
of my colleagues and myself to test them by biological and colorimetric assay have, up to 
now, been too fragmentary for conclusions, but indications will be mentioned. 

The fact that so-called normal childhood and puberty have wide variations is no 
deterrent to my thesis. The existence of tall policemen with big feet, or of Scandinavian 
genetic acromegaloids, is not an argument against pituitary acromegaly but rather in 
favour of it. Manifestations of the disturbance of the endocrine glands in pregnancy, or 
the climacteric, is no argument against the existence of Cushing’s syndrome or of virilism. 
Further, Cushing stated that some 40% of his female examples of the syndrome arose 
during pregnancy. 

I hope to indicate that puberty is not merely the coming into action of the pituitary 
gonadotrophic mechanism but of much more widespread endocrine change in the same 
way as the menopause is only one manifestation of a more complex climacteric. My study 
and understanding of the syndrome of adipose gynandrism has been progressive and is 
still fluid and I therefore welcome constructive criticism. 

I used the term gynandrism for males to indicate a mixture of female and male 
characteristics and the term gynism for females to indicate an accentuation of feminine 
or womanly characteristics. 


SYNDROME 


[ have summarized the syndrome in synoptic form, but not all features are present in 
every case. 

Adiposity distributed as in Cushing’s syndrome, sparing the limbs or distal limbs. 

Height above average, often 2 in. or more (Engelbach standards). 

Male.—Genitals often subnormal; testicles sometimes late in descending; spontaneous 
evolution of genital maturity without treatment; feminine pubic hair; sometimes gynzco- 
mastia. Gonadotrophins accelerate genital development. 

Female.—Early menstruation, big breasts, big areola of nipples. 

A wide pelvis is found in both sexes. 

Advanced bone age and early epiphyseal union in females and some males. 

Many males ultimately 6 ft. or more; growth stops at 17 to 21, but may be earlier. 

Females also tall; but growth stops early, 14 or 15, because of early epiphyseal union, 
i.e. an accentuation of normal sex differences in respect of epiphyseal closure. 

Males show feminine facies, appearance, voice, vasomotor instability, gestures and 
emotions. 

Purple or red linez distensz, with or without polycythemia. 

iypertension; often with rapid pulse; also albuminuria and a few granular casts in urine. 

Xeduced insulin sensitivity is met with. Mild diabetic-type curve in one patient. 

‘yanotic mottling, or homogeneous cyanosis of buttocks and extremities, and sometimes 
of face. Buttocks may be very cold and completely cyanotic. 

Males may run awkwardly, swim well. May be good as rugger forwards or heavyweight 
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boxers: majority are not athletes as boys but may become tough with adolescence, associ ited 
with phase of increased androgen secretion. Females better at games and stronger ‘han 
controls, but not good runners; also very good Channel swimmers. Cushing type of se-um 
electrolytes in one patient and partially so in another. 


SIGNIFICANCE OF RED LINE& DISTENSA 

This has been discussed in my Postgraduate Medical Journal papers (1950), and in the 
Lancet in November and December 1950. Briefly, controversy has centred around my 
statement that where red or purple linez are found ‘‘one can conclude with reasonable 
confidence that there is hypersecretion of adrenal cortex hormones” and that this could be 
applied to the observation and interpretation of clinical states. I have seen or read nothing 
since to cause me to modify this conclusion. 

The increasing recognition of the appearance of such lineew during infections in younger 
people strengthens, rather than weakens, this view, and an associated increased excretion of 
20-ketosteroids has been demonstrated by Mrs. Alice Robinson (see Kok, 1950). 

I would draw attention to an interesting case of a girl of 12 (McQuarrie, 1944), in whom 
not only red linez but a clinical Cushing’s syndrome developed after a severe respiratory and 
septicemic infection and lasted many months, there being a complete return to normality 
after one year. Although concomitant increase of weight with the appearance of red linez 
after or during infection is by no means invariable, it may well be due, like the red linea, 
to adrenal hyperfunction. In some of my cases, the syndrome appeared to start dramatically 
after an acute fever, e.g. scarlet fever, but a predisposing type of endocrine constitution 
may have been operative. 


ADOLESCENCE AND ADULT EVOLUTION 

The question of what happens to these patients when grown up has been partly arrived 
at by a follow-through of a few cases over years, partly by a study of family history, and 
partly by history taking in those presenting as adults. 

My first patient (C) was seen in 1937 at age of 8 and then described in *‘Major Endocrine 
Disorders”. At 15 his voice was still high-pitched and face smooth and hairless and still very adipose 
and feminine. At 16, the general configuration was the same hut voice breaking a little and adiposity 
less. Height 693 in. Lost touch with till the age of 21, when said to be 72 in. tall and still growing. 
No longer fat, weight 168 Ib. After his voice broke he became “‘strong as a lion”. Nevertheless, his 
facial hair is said to be slight and he does not shave daily. In the Army, he looked after officers and 
was named “‘the Colonel's pet’. He was sensitive and capable of sudden violence. 

Another male patient, seen by me in private at age of 12 with typical features. Seen again fourteen 
years later, aged 26, for check-up before marriage. At school he was too fat and awkward for 
games but swam well. At 16, puberty occurred and he began to lose fat and to grow more rapidly 
(although always tall). He entered the film industry. At 26, he was 74 in. tall and slim. Red linee 
were now white. Genitals normal. Pubic hair horizontal. Breasts rather prominent. Red patches 
appeared over chest and neck on excitement. Temperamental and irresponsible. 

The father of another male child was the same when young, with undescended testicles and late 
puberty, at 16; but he is now 72 in. tall and 244 Ib. in weight. Prominent breasts but hair over 
body. A brother of another male (A. P.) was the same as a child but now 72 in. tall and 240 Ib. in 
weight, and “‘strong as an ox”. 

Some may be average height and stop growing at the normal time or before. P. T., age 17, was 
always tall and fat as a boy, and now 683 in. and 210 Ib.; all epiphyses united. Red strie appeared 
at 16. Voice broke at 14. Feminine, hairless face. Moderate breast enlargement. B.P. 150/80. 
J. N., aged 21, 684 in. and 238 Ib., developed syndrome after scarlet fever at 7, when his breasts 
also enlarged. Taller than other boys till 15, when growth stopped. Seen by me at 18, with 
gynecomastia, B.P. 170/90, P. 80-110, genitals normal, horizontal pubic hair. Voice unbroken. 
Red linee. At 21, 210 lb., B.P. 190/120. Very strong but did not like sport. Grandfather simi!ar 
as child then became famous strong man who could bend iron bars but died of diabetes. 

The brother of another patient (M. M.) was typical of adipose gynandrism until 15, when he grew 
rapidly and lost fat. At 17, he was “‘painfully thin” and continued to grow till 19, when he was 
73 in. tall. 

A male of 36, with purple linee distensz, 75 in. tall and 287 Ib. in weight, B.P. 160/100, started 
growing rapidly and becoming fat at 10, when red lineez appeared. These disappeared at 17 and 
recurred at 35. Late puberty. Grew till 20. School and County rugby player. A. L., aged 32, 70 2. 
tall and 292 Ib., multiple linez distense. Normal till puberty, aged 13, when migraine, adiposi'y, 
red linez. Now B.P. 160/110; albuminuria. Played rugby, very strong. Two grand uncles of 
one typical girl patient (E) were two famous fat men of Kent, as show pieces, and died young. 


The feminine relatives’ history in many cases appears to be scanty. From the few follo v- 
ups and from knowledge of the male relatives, it would appear that these patients tenc 0 
grow tall, and that some grow till 20, whereas others stop at 17 or before. Many lose tl: ir 
fat in late ‘teens and this may be associated with a phase of rapid growth. Some deve p 
great strength and this would appear to be associated with secretion of androge 5. 
Hypertension and diabetes are complications. Adiposity may persist or become extrei ©. 


Red linez may persist or recur in adult life. Feminine characteristics may continue in adult]: 2. 
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ited HORMONE THEORIES 
(han have postulated that the syndrome is due to pituitary-adrenal hyperactivity, and 
e-um recognize that in some respects it may be regarded as a distorted magnification of normal 
pu erty. Albright (1947) has recognized that puberty involves the adrenal glands as well 
as ‘he gonads and has introduced the term “‘adrenarche’’. However, he appears to have 
n the limited his conception to adrenal androgens and his time phase to that of conventional 
4 uberty age. 
1 my , | would extend the conception to include adrenal corticosteroids (glycogen steroids), 
n.ible adrenal fat anabolic hormones (e.g. compound A) and possibly in minor degree, adrenal 
Id be estrogens; and the approximate age phase as starting from 7 or 8 and continuing to 16 or 
thing longer. Adrenal androgens begin to increase appreciably in both sexes from the age of 
7 or 8 years. Glycogen steroids are found in good quantities as early as 2 years of age but 
1 ger near adult values are not found (at least in males) until the age of 7 or 8 years and there 
on of may be further augmentation at 13. 
The pituitary is considered a primary stimulus because it is the known trigger to adrenal 
‘hom hyperfunction and also because somatic heights above average may be present for some 
and years before the rest of the syndrome is obvious, indicating increased secretion of 
ality pituitary growth hormone; serum phosphorus values may be high. 
ines Adrenal 1 1-oxysteroids (compounds E and F) are postulated because of: (a) the red linez 
Ince, distens, (b) the resemblance of many features in the more severe adipose gynandrism cases 
cally to Cushing’s syndrome, e.g. polycythemia, hypertension, plethora, type of adiposity, 
ution moon-shaped face, short thick neck, premature menstruation and advanced bone age in 
girls and delayed puberty in some males (as in Josephson’s case of adrenal tumour); and 
(c) a tendency to insulin insensitivity and the development of diabetes in later life in older 
_ members of the family with a similar childhood. ; — 
sal Adrenal androgens play a part, at least in later phases, although gross hirsutism is not 
a feature in the majority of cases. This is the probable explanation of males developing 
sles increased strength in adolescence and also of their losing fat since testosterone inhibits the 
pose secretion of adrenal glycogen steroids. The feminine character, broad pelvis and gyneco- 
osity mastia (when present) of the males and the womanly character of the girls would appear 
ving. to indicate excessive secretion of adrenal cestrogens. 
3, his A study of the various types of sexual precocity indicates that either androgens or 
and estrogens (gonadal or adrenal in origin) can produce early appearance of epiphyseal centres, 
augmented somatic growth, and premature epiphyseal union. 
1 The absence of correlation between the degree of adiposity in this syndrome and other 
idly clinical features suggests that we should look beyond compound E and compound F. 
inom Kendall has shown that adrenal compound A in mice is most potent in causing the deposition 
ches of fat at the expense of protein and it also causes a total increase of body-weight. 
[ have considered the possibility of hyperinsulinism as a response to cortisone (or to 
late pituitary diabetogenic hormone) and much clinical and experimental work has indicated 
over the conversion of glucose to fat by insulin, under certain conditions. However, we must 
D. in remember the similarity of action, if not identity, of pure growth hormone and insulotrophic 
or diabetogenic hormone, and the relative increase of body protein following growth 
be hormone. ACTH, in contrast, produces a relative increase in fat content and cortisone 
80, prevents the loss of fat following adrenalectomy (H. Stoerch quoted by Adlersberg, 1950). 
ats Modern qualitative experiments suggest that the existence of increased appetite is no 
with reason for rejecting endocrinopathies as etiological in adiposity and that the crude “‘glutton” 
ken, theory of adiposity should be banished as incomplete and sterile. This does not deny the 
vilar important results of polyphagia or such facts as reduction of hypertension and rapid pulse- 
rate by dieting only. However, the increased appetite of rats with a hypothalamic lesion, 
row or that of mammals injected with growth hormone or ACTH, or cortisone, can no more 
was be dissociated from its cause than from its apparent result. Further, the contrasting effects 
ani of pituitary growth hormone and pituitary adrenocorticotrophic hormone on body 
onal composition in relation to fat and protein, as well as the effect of adrenal compound B in 
a. increasing percentage fat in spite of loss of total body-weight (Kendall, 1945), indicate the 
sity, hormone control of qualitative changes in body composition regardless of quantitative diet. 
of 
O.We HORMONE ASSAYS 
ae) These hormone theories are much more tentative than the clinical facts they try to 
heir explain, and one or all may be disproved by the experience of hormone assays. Initial 
op in estigation of some of my cases by biological assays in Professor C. H. Gray’s laboratories 
aa at King’s College Hospital—namely ACTH (Dr. J. Bornstein and Miss Delphine Parrott), 
1 e glycogen steroids (Dr. J. Bornstein), cestrone-cestradiol fractions (Miss Mary Wood),— 
jife _ aid by chemical-colorimetric assays of 20-ketosteroids by Mrs. Alice Robinson at St. 
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Bartholomew’s Hospital, and 17-ketosteroids at St. Mary’s (Dr. E. Kawerau and colleagues 
in Dr. Roche Lynch’s laboratory), and at Great Ormond Street Hospital (Dr. W. W. Payiie), 
are too fragmentary as yet to report on. The few indications are perhaps against the cestr:)ne 
theory and supportive of the ACTH and 20-ketosteroid or 1 1-oxysteroid theories. Cornpoi.nd 
A has not been assayed. 

Addendum (26.4.1951): Dr. J. Bornstein working in Professor C. H. Gray’s Laboratory 
has now completed the urinary estimation of glycogen steroids in five of my patients with 
adipose gynism, using the method of Venning, Kasmin and Bell after acid hydrolysis. The 
range of normal values that he obtained for females in any age-group was 32 to 57 mic’o- 
grams per twenty-four hours. The values for the patients with adipose gynism were 71, 
83, 88, 106 and 86 micrograms. 

The values for Cushing’s syndrome may range much higher but in one of my recent cases, 
a very good example of the disorder, it was no more than 121 micrograms. These results 
support the adrenal hyperfunction part of my hypothesis. The work is being pursued on a 
wider scale. 

ACKNOWLEDGEMENT 

I am greatly indebted to the scientists I have mentioned above, and also to my colleagues 
on the St. Mary’s Pediatric Unit, for their very helpful collaboration, in particular Dr. R. 
Lightwood, Dr. J. P. M. Tizard, and Dr. F. W. Brimblecombe. 


PRECIS OF CASES SHOWN BY SLIDES 

A, aged 134. 

Bluish plethoric facies; small genitals; no sexual hair; fat face and trunk, slender limbs; 12 Ib. 
at birth, normal till 7 then fat, much worse from 10. Line distense groins. When 12} polycythemia; 
Hb 125%, 7-3 million red cells; hypertension 190/125; trace of albuminuria and occasional granular 
cast in urine. When 133, Hb 105°, ; 5-6 million red cells, B.P. 140/90, but still plethoric and cyanotic 
facies and adiposity. 





A A B 


B, aged 13. 

Referred from National Hospital (Dr. E. A. Carmichael). Since 7, adiposity, fatigability, 
migraine. At 13, tall fat boy, 644 in., 160 lb. (60 in., 85 lb.) Small genitals. Fairly wide pelvis. 
Enlarged breasts with wide areola. No sexual hair. Plethora. Fat face and trunk. Slender limb:. 
Multiple red linee abdomen. B.P. 140/90. Hb 112°; 5-8 million red cells. Trace albumin urine. 


Cc. 

This is the first of my series, seen in 1937 at age of 8. Tall, moderately fat, small penis, no testicles 
palpable. Age 10, red linee appeared. Testicles not palpable. Put on 42 Ib. weight in two year:. 
Age 15, still fat but slender limbs. Average penis and left testicle; right testicle small. Lower pubi: 
hair. High-pitched voice. Linee now white. Wide pelvis. Breasts enlarged. Bluish mottling thigh: 
and legs. Age 16, puberty still incomplete; losing fat, becoming strong. Age 21, 6 ft., 14 st. Wea 
facial hair. Not regular shaving. Physically very strong. Nickname in army, ‘‘the Colonel’s pet’ 
Sensitive, emotional, capable of sudden violence. 
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D. 
Fat from birth till 3 years old; fairly normal from 3 to 8 years. Then increase in fat with sharp 
increase age 10. At 13 weighed 20 st. Seen 15}. Tall, 32 st. Multiple red line widely distributed. 
BP. 190/100. Normal genitals but scanty pubic hair. Feminine face. High-pitched voice. Adiposity 
in volves thighs and upper arms. Bone age 18. Age 16}, 35 st. Dyspneeic at rest. Stopped growing 
ai 16}. 694 in. B.P. 190/110. Normal blood couni. serum Na 363, Cl 685, K 16-1 mg. per 100 ml. 
Age 17, Same. Voice unbroken. 

















E, aged 123. 

62 in. tall (59). 178 lb. (96). Large breasts, large areola. Broad pelvis. Slender limbs. Cold 
purple buttocks. Plethora face. Multiple raised linew. Lower pubic hair. Monthly menstruation 
since 12}. Relative insulin insensitivity and impaired carbohydrate tolerance. Bone age much 
advanced, lower end of femur joined to shaft. Serum Na 318 mg., Cl 609, K 16 mg. per 100 ml.; 
alkali reserve 73-9 vol CO, per 100 ml. 


~ 
» 





F, aged 11 1/12. 

Always fat. 594 in. tall (55) and 
weight 135 Ib. (72). (For 60 in. normal 
weight would be 90 Ib.) Slender limbs. 
Red moon-shaped face. Large breasts. 
No pubic hair. B.P. 160/95. Red linez 
groin. 
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Bartholomew’s Hospital, and 17-ketosteroids at St. Mary’s (Dr. E. Kawerau and colleag ies 
in Dr. Roche Lynch’s laboratory), and at Great Ormond Street Hospital (Dr. W. W. Payiie), 
are too fragmentary as yet to report on. The few indications are perhaps against the cestr:)ne 
theory and supportive of the ACTH and 20-ketosteroid or 1 1-oxysteroid theories. Compoind 
A has not been assayed. 

Addendum (26.4.1951): Dr. J. Bornstein working in Professor C. H. Gray’s Laboratory 
has now completed the urinary estimation of glycogen steroids in five of my patients with 
adipose gynism, using the method of Venning, Kasmin and Bell after acid hydrolysis. The 
range of normal values that he obtained for females in any age-group was 32 to 57 micro- 
grams per twenty-four hours. The values for the patients with adipose gynism were “1, 
83, 88, 106 and 86 micrograms. 

The values for Cushing’s syndrome may range much higher but in one of my recent cases, 
a very good example of the disorder, it was no more than 121 micrograms. These resuits 
support the adrenal hyperfunction part of my hypothesis. The work is being pursued on a 
wider scale. 
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I am greatly indebted to the scientists I have mentioned above, and also to my colleagues 
on the St. Mary’s Pediatric Unit, for their very helpful collaboration, in particular Dr. R. 
Lightwood, Dr. J. P. M. Tizard, and Dr. F. W. Brimblecombe. 


PRECIS OF CASES SHOWN BY SLIDES 

A, aged 13}. 

Bluish plethoric facies; small genitals; no sexual hair; fat face and trunk, slender limbs; 12 |b. 
at birth, normal till 7 then fat, much worse from 10. Linez distensz groins. When 12} polycythemia; 
Hb 125%, 7:3 million red cells; hypertension 190/125; trace of albuminuria and occasional granular 
cast in urine. When 133, Hb 105°, ; 5-6 million red cells, B.P. 140/90, but still plethoric and cyanotic 
facies and adiposity. 





A B 


B, aged 13. 

Referred from National Hospital (Dr. E. A. Carmichael). Since 7, adiposity, fatigability, 
migraine. At 13, tall fat boy, 643 in., 160 lb. (60 in., 85 lb.) Small genitals. Fairly wide pelvi:. 
Enlarged breasts with wide areola. No sexual hair. Plethora. Fat face and trunk. Slender limb:. 
Multiple red linez abdomen. B.P. 140/90. Hb 112°; 5-8 million red cells. Trace albumin urine. 


C. 

This is the first of my series, seen in 1937 at age of 8. Tall, moderately fat, small penis, no testicles 
palpable. Age 10, red linee appeared. Testicles not palpable. Put on 42 lb. weight in two year: 
Age 15, still fat but slender limbs. Average penis and left testicle; right testicle small. Lower pubi: 
hair. High- pitched voice. Linez now white. Wide pelvis. Breasts enlarged. Bluish mottling thigh 
and legs. Age 16, puberty still incomplete; losing fat, becoming strong. Age 21, 6 ft., 14 st. Wea 
facial hair. Not regular shaving. Physically very strong. Nickname in army, ‘the Colonel's pet’ 
Sensitive, emotional, capable of sudden violence. 
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D. 

Fat from birth till 3 years old; fairly normal from 3 to 8 years. Then increase in fat with sharp 
increase age 10. At 13 weighed 20 st. Seen 15}. Tall, 32 st. Multiple red linee widely distributed. 
B.P. 190/100. Normal genitals but scanty pubic hair. Feminine face. High-pitched voice. Adiposity 
in volves thighs and upper arms. Bone age 18. Age 164, 35 st. Dyspneeic at rest. Stopped growing 
a: 16}. 693 in. B.P. 190/110. Normal blood count. Serum Na 363, Cl 685, K 16-1 mg. per 100 ml. 
Age 17, Same. Voice unbroken. 











E, aged 123. 

62 in. tall (59). 17. Ib. (96). Large breasts, large areola. Broad pelvis. Slender limbs. Cold 
purple buttocks. Plethora face. Multiple raised linez. Lower pubic hair. Monthly menstruation 
since 12}. Relative insulin insensitivity and impaired carbohydrate tolerance. Bone age much 
advanced, lower end of femur joined to shaft. Serum Na 318 mg., Cl 609, K 16 mg. per 100 ml.; 
alkali reserve 73-9 vol CO, per 100 ml. 


F, aged 11 1/12. 

Always fat. 594 in. tall (55) and 
weight 135 Ib. (72). (For 60 in. normal 
weight would be 90 Ib.) Slender limbs. 
Red moon-shaped face. Large breasts. 
No pubic hair. B.P. 160/95. Red linez 
groin. 
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G, aged 13. 
After measles at 7 became fat. From age 9, monthly nose bleeding till menstruation at 124. Also 
at 9, red linew. At 12, 63 in. (58) and 210 Ib. (90). At 13, plethoric facies. Multiple red linez abdomen 
and breasts. Those over breast dark red while abdominal fading, suggesting local as well as gene. «| 
cause. 65 in. (60) and 208 Ib. (100). Multiple boils for months. At 14, all linee faded. Bone are 
18. Epiphyses united. Strong and good at games. 
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Dr. H. S. Le Marquand: My colleagues and I have been collecting information on fat children 
for many years. We maintain that the majority of fat children suffer from an endocrine imbalance 
and we are glad to find that Dr. Simpson agrees with us to some extent. After eliminating the 
mentally deficient, the hypothyroidic, and those whose obesity dates from such an event as long 
confinement to bed, we have found that the majority of fat children fall into one group. 

The group is characterized by a family history in which obesity, abnormal height, diabetes and to 
a lesser extent other endocrine diseases are prominent. For example the following are a few facts 
from the family history of 78 boys and 140 girls. 44 mothers were stout. 20 fathers were stout. 
52 other relatives were stout including weights of 32 st. twice, 22, 19, 20 and 20 st. Diabetes was 
present in 26 relatives, including 15 grandmothers. 12 mothers had thyroid disorder. High stature 
included one aunt nearly 7 ft. high, one uncle nearly 8 ft. high and two great-grandmothers 6 ft. high. 
The next characteristic is large stature, not only are the children tall but the size of the skull and the 
other flat bones both in boys and girls is increased. The third characteristic is the abnormality of 
sexual development, the boys are subnormal or delayed while the girls show normal or early 
development. Epiphyseal development also differs, it is usually normal in the boys and advanced 
in the girls. We described this condition in 1943 under the heading of pituitary obesity because we 
thought that a functional disturbance of the pituitary or hypothalamus was probably behind the 
condition and we thought that a rather controversial title might lead to more interest in the condi- 
tion, which indeed appears to be the case. An excess of growth hormone in both sexes would seem 
likely with a deficiency of gonadotrophic hormone in the case of the boys. Possibly there is an 
imbalance between pituitary and pancreas and adrenal gland. 
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ig. 1 shows the height of our first series of fat boys (48) published in 1943 compared with the 
heights of L.C.C. schoolboys published in 1940. It will be seen that the heights are above normal. 
These boys could not have been consciously selected by us for height because we did not know at 
that time that the height would be above average, in fact, remembering the old description of 
F:dhlich’s syndrome, we expected it to be subnormal. Our latest series show the same tendency. 
Fig. 2 shows the heights of the girls in our first series up to the age of 15 years (52) which again 
are above normal. Considering the great variety of factors genetic, nutritional and so on that are 
concerned with height, it is rather remarkable that increased height should be such a constant feature. 
Dr. Leonard Simpson has separated out the cases of this type which have the most marked 
features aS a separate syndrome but in our view these cases merge by infinite gradations to the 
normal and the important point seems to be that there is this very large group of cases in which 
growth hormone and obesity appear to be linked, suggesting a functional pituitary or hypothalamic 


involvement. 
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Dr. Simpson, in reply to the discussion, welcomed the supporting clinical contribution. of 
Dr. Le Marquand. Dr. Russell had reviewed theoretical ground partly covered in Dr. Simpson’s 
earlier papers, in which he had drawn attention to the experimental and clinical indications of an 
inhibiting action of ACTH or cortisone on somatic growth. A similar inhibition could be produced 
i. experimentally by testosterone but this substance was clinically a powerful stimulus to somatic 

8 growth. Dr. Simpson’s present paper as well as his original paper had postulated a primary 
pituitary hyperactivity, including the secretion of pituitary growth hormone and on balance this 
stimulus to somatic growth might predominate. Two phases of somatic growth were now well 


“f recognized: (1) that due to pituitary growth hormone and associated with a high serum phosphorus, 
e and (2) that due to sex hormones, especially androgens. 
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he Sexual Precocity 

- By HuGH Jotty, M.B., M.R.C.P., D.C.H. 

od The Hospital for Sick Children, Great Ormond Street 

a IN the very voluminous literature on the subject of sexual precocity, there is no large 
i. survey of personally examined cases of the condition. It was for this reason that I decided 
= to trace and examine as many cases as possible, in order to obtain an overall picture of the 
n condition, and, particularly, of the relative frequency of the different etiological groups. 


This paper is the summary of a study of 66 cases of sexual precocity seen at Great Ormond 
Street and other hospitals in London, and for the privilege of examining their patients I 
am most indebted to very many physicians and surgeons. 

All of these 66 cases have been examined personally except for 3 culled from the recent 
post-mortem records of Great Ormond Street whose morbid anatomy has been fully 
studied. In all of these cases signs of precocity have developed before the tenth birthday, 
the majority being in the very early years of childhood. 

The table outlines the causes of sexual precocity and it will be seen that there are three 
main groups, Cerebral, Gonadal and Adrenal. From the numbers of the cases in this 
study it can be appreciated that the condition is far commoner in girls, there being 48 girls 





to 18 boys. 
66 CASES OF SEXUAL PRECOCITY 3 $4 
‘ Constitutional : 3 30 
{ Neoplasm P 3 1 
Cerebral < OroanjcJ Post-meningitis ‘ ‘a or 1 
| Organic Tuberose sclerosis .. ‘ai a 1 
Congenital defect 1 
as ¢ Granulosa-cell tumour of ovary. 1 
Gonadal Interstitial cell tumour of testis .. 2 
i Hyperplasia es 6 
Adrenal Carcinoma . ; re y 1 
{ Premature enlargement of breasts only i 5 
ae | Albright’s syndrome ‘ a oa ts 1 
Miscellaneous 4 Hepatoblastoma .. ae Ss + I 
| Female pseu dohermaphrodites a si 3 7 


| Totals 18 48 
CEREBRAL 
It is only in this group, whether it is of constitutional or organic origin, that true puberty 
cccurs, that is, spermatogenesis in the male or ovulation in the female. This means that 
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only the cerebral cases are examples of precocious puberty, the term sexual precoci:y 
being more accurate for the remainder, and indeed covering the whole subject. This point 
is emphasized because of its diagnostic value to which later reference will be made. 

Taking first the constitutional group, the title of Constitutional Precocious Puberty was 
originally applied by Novak (1944) for the cases of early physiological puberty which m:y 
occur in girls. However, there would seem to be no objection to applying this name to the 
similar, though very much rarer, condition which may occur in boys. In both sexes the 
condition may be hereditary. The figure of 30 for the girls in this group is almost as much as 
all the other cases put together, including both sexes, and emphasizes the tremendous 
importance of this type of precocity in girls. The youngest of these in this study developed 
pubic hair at 1 month of age, her first menstrual period at 3 months and is now 104 years 
old and quite well. 

It is interesting that obesity is sometimes an associated feature, particularly in those 
cases where the precocity does not appear until 7-9 years of age. 

The prognosis with all these cases of constitutional precocity is excellent, and the oniy 
permanent disadvantage is that, as with all varieties of sexual precocity, the epiphyses unite 
early, so that despite a preliminary rapid growth the patient ends up at much below the 
average adult height. Unfortunately, these girls are very frequently subjected to an 
unnecessary laparotomy for fear of overlooking a granulosa-cell tumour of the ovary, 
but this condition is exceptionally rare and will be discussed again later. However, it may 
be mentioned here, that in all the cases in childhood there has been a palpable abdominal 
tumour by the time there is evidence of sexual precocity. We have therefore evolved a routine 
when faced with a girl with probable constitutional precocity, in that if no abdominal 
tumour is palpable a bimanual vaginal examination is made under anesthesia. Only if 
a tumour is then palpable is a laparotomy carried out, and even so the vast majority of 
these tumours will turn out to be follicular cysts of the ovary in a case of constitutional 
precocity, since they are a common finding in this condition. 

Once the diagnosis of constitutional precocity has been made, no form of treatment 
should be attempted since none is required. Only harm can come from the administration 
of hormones, or the removal of portions of the ovaries as is sometimes carried out. In this 
connexion I cannot do better than to quote the words of Morse, who in 1897 wrote, “The 
medical treatment of this condition is absolute abstinence from all therapeutic measures, 
the psychological treatment however is important.” 

In the handling of these girls there are two points to be watched. First, as emphasized 
by Morse, they may become psychologically disturbed due to the fact that they are different 
from other girls; though a wise mother, to whom everything has been explained, can usually 
prevent this. Secondly, pregnancy is possible since ovulation is occurring, so that they 
must be closely supervised and I have always recommended that they should attend day 
schools rather than go as boarders. Escomel’s report (1939) of the youngest mother on 
record, a Peruvian girl of 5 years and 8 months, was an example of constitutional precocity 

Turning now to the organic cerebral causes, it has been found that the lesion must 
involve the posterior hypothalamus and be associated with an intact pituitary gland. The 
idea that pineal tumours are largely responsible for sexual precocity in boys is untrue 
A pineal tumour will only produce precocity if it involves the posterior hypothalamus and 
is a relatively rare cause of the condition. Thus, of the 3 boys in this series with cerebra! 
tumour, none was due to a pineal growth. 

Fig. 1 shows a boy of 7, under the care of Dr. Wilfrid Sheldon, who died from an 
astrocytoma arising from the floor of the third ventricle. The most important feature of 
this photograph is the adult size of the testicles as is found in precocity of cerebral origin only 

Apart from the 4 cases of cerebral tumour there is in this organic group one case following 
meningitis at 3 months and associated with hydrocephalus, one case with tuberose sclerosi; 
and one with a congenital defect of the brain. 


GONADAL 


The gonadal group is the rarest of all the causes. In girls the lesion is a granulosa-cel 
tumour of the ovary, whilst in boys, an interstitial cell tumour of the testis. 

The granulosa-cell tumour is an exceptionally rare cause of sexual precocity and I hav: 
only been able to trace one case in London, a girl who was under the care of Dr. Fores 
Smith at St. Thomas’s Hospital. This girl was 44 at the time when the tumour was removec 
by Mr. James Wyatt and she is now 17 and very well. This good prognosis fits in with th: 
fact that the majority of these tumours are benign, although this has not always been realized 

The interstitial cell tumour of the testis is an even rarer tumour, and apart from the - 
as yet unpublished cases in this study, there have been only 8 in the world’s literature 
This tumour also is usually benign. 
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ADRENAL 


)veractivity of the adrenal cortex, due either to hyperplasia or to neoplasm, may cause 
se.ual precocity. In girls, isosexual precocity from this cause is exceptionally rare, since 
vir lism is the usual result of excessive cortical activity. However, one such case, due to an 
adrenal carcinoma, occurs in the present series and in this child the tumour was successfully 
removed by Mr. Twistington Higgins. 


In boys there is precocity, with enlargement of the penis, and pubic hair, but no true 
puberty since spermatogenesis does not occur, and the testicles therefore remain small. 
This is a most important point of differentiation from boys with constitutional precocity 
who form the chief diagnostic problem, since in these the testicles are enlarged, and 
testicular biopsy confirms the presence of spermatogenesis. 

Additional help will come from estimation of the 17-ketosteroid level as this is considerably 
raised in adrenal hyperplasia, while in boys with constitutional precocity, it is never higher 
than the normal adult level, and is in fact usually lower. 
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Fic. 1. Fic. 2. 


Fic. 1.—Precocity from cerebral tumour, in a boy aged 7 years. Note adult-sized testicles. 
(Reproduced by permission from ‘‘Diseases of Infancy and Childhood”. By Wilfrid Sheldon. 
Messrs. J. and A. Churchill, London.) 

FiG. 2.—Precocity from adrenal hyperplasia in a boy aged 5 taken with normal control. Compare 
small testicles with those in cerebral tumour case. (Dr. W. G. Wyllie’s Case.) 


Fig. 2 shows a boy of 54 years with adrenal hyperplasia, under the care of Dr. W. G. 
Wyllie, with a control of the same age. The penis is enlarged but the testicles are small, 
so producing a very different picture from the boy with the cerebral tumour. 


MISCELLANEOUS 


Premature enlargement of breasts only.—S girls have been seen in whom there was 
premature enlargement of the breasts only, and without increase in height, weight or bone 
ave. It is significant that in all these cases the breast enlargement was present at birth, and 
since then there has only been a relatively slight increase in size even though the eldest 
0! these is now nearly 5 years old. 


This condition is quite different from constitutional precocity and these girls will not 
develop puberty before the normal time. They have been included in this study since they 
are so frequently regarded as cases of constitutional precocity, and may even be subjected 
to laparotomy. The cause of this condition is thought to be an increased sensitivity of the 
breast tissue to the normal low concentration of circulating oestrogens. 
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Albright’s syndrome.—Albright described the syndrome of polyostotic fibrous dyspla: ia, 
pigmentation of the skin and in girls, sexual precocity. He believed that precocity was not 
a feature of the boys with this condition but 2 such cases have been reported, and a thir« is 
included in this study. 

Hepatoblastoma.—Also included in this miscellaneous group is a boy of 18 months who 
presented with a right-sided abdominal mass, and who, before death, developed enlargemc<at 
of the penis, and pubic hair. Autopsy showed the mass to be a primary hepatoblastonia, 
the adrenals to be normal, and no other lesion to account for the precocity. No adequate 
explanation has been put forward to account for these findings. 

Female pseudohermaphrodites.—Fig. 3 shows a typical female pseudohermaphrodite, 
a girl of 3 years and 10 months under the care of Mr. Denis Browne. This condition has 
been included in the study since, as is understandable, it frequently presents as sexual 
precocity in a child who is thought to be a boy. 








Drawing b 
Fic. 4. PG. Cull 
Fic. 3.—Female pseudohermaphrodite aged 3 years and 10 months. (Mr. Denis Browne’s Case.) 


Fic. 4.—Common anatomical arrangement in female pseudohermaphroditism associated with 
adrenal hyperplasia. 


This abnormality is due to adrenal hyperplasia arising in foetal life, and thereby distorting 
the normal development of the female genital tract. The most common final arrangement 
is that shown in Fig. 4 where there is a persistence of the urogenital sinus into which lead 
both the urethra and vagina. As a result there is only one external orifice, while the clitoris, 
which is large at birth, becomes progressively larger and there is early development of 
pubic hair. Physical development is increased, and in keeping with this there is an advanced 
bone age and a raised 17-ketosteroid level. To confirm the diagnosis it is usual to carr 
out a laparotomy but this is unnecessary and can be much more easily made by urethroscopy. 
The urethroscope is passed into the vagina which is seen as a small slit in the floor of the 
urogenital sinus with the cervix at its end. A ureteric catheter is then passed through th: 
cervix and dye injected prior to the taking of X-rays. Fig. 5 shows the result of this injectior 
there being filling of the fallopian tubes, and spill-over into the peritoneal cavity throug): 
the open end of the fallopian tube. 


In the treatment of these children I would most strongly advise against adrenalectomy 
as is sometimes recommended. The operation is a dangerous one and may precipitate acut 
adrenal failure, and it is also useless, since hypertrophy of the opposite gland develop 
subsequent to the operation. Therefore, after an initial post-operative fall in 17-ketosteroids 
a climb back to the previous high level occurs. 
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Fic. 5.—Salpingogram from the female pseudohermaphrodite shown in Fig. 3. Tip of urethroscope 
lies at the entrance to the uterus. Note spill-over of dye into peritoneal cavity. 


It is recommended that these children should be brought up according to their psycho- 
logical sex, rather than all forced to be girls, since none can hope to bear children. 5 of the 
7 cases in this study have been brought up as males and are well suited to that sex, one being 
a successful jockey. 

Lastly, it must be added that the treatment of this condition may soon be revolutionized 
by cortisone, since, as Wilkins and others (1950) have shown, the giving of this drug to 
cases of adrenal hyperplasia has brought the 17-ketosteroid level down to normal. 
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[February 28, 1951] 


The Evolution of the Endocrine System. [Summary] 
By Professor J. Z. YOUNG, F.R.S. 


PROFESSOR YOUNG began by referring to the adrenal tissue and the relationship of the 
cortical to the medullary cells in vertebrata. The question of any functional relationship 
was puzzling; on the one hand there seemed to be evidence that the connexion had some 
significance, and on the other that it was just accident. The connexion of the chromophil 
tissue was primarily with the sympathetic system and remained so; the association with the 
cortex was a secondary one, though important, which became more developed with the 
ascending scale of the vertebrate series. 

In the dogfish and other elasmobranchs the chromophil and the cortical tissue were 
completely separated. The suprarenal or adrenal medullary tissue was found in segmental 
patches all the way down the body. A curious point about the dogfish was the marked 
difference as between male and female in the extent of the chromophil tissue, though it 
was difficult to say what this sexual dimorphism might mean. In this organism the 
chromophil tissue could not be wholly removed because it was widely scattered through the 
body, but in the mid-line between the kidneys lay the interrenal body, so called, composed 
of cortical-type tissue, and this could be taken out, and when this was done a series of 
symptoms was demonstrated which corresponded in a general fashion to the removal of 
the suprarenals from the mammal. Thus in the beginning, at these lower levels, there was 
this distinct separation, but in the ascent of the scale the two tissues came to be associated. 

JUNE—ENDOCRIN. 2 
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In amphibia the beginnings of association of the medullary and cortical tissues were to 
be seen, the chromophil cells being mixed with cells of a cortical type. In the tortoise there 
appeared a quite definite association of the two tissues, with islets of cortical tissue inter- 
spersed with medullary tissue. Up to this point no signs of zonation had been observed, 
but with the reptiles—certain lizards, for example—the cortical cells began to show some 
regular arrangement, at least the cells were not irregularly scattered. 


Professor Young then referred to the development of the hypophysis cerebri or pituitary 
body. This could be followed a great deal further down the scale than the adrenal. The 
tunicata, which included the ascidians or sea-squirts, had very simple nervous systems 
which might be represented as a ganglion, below which was a curious structure, the sub- 
neural gland. It had been alleged that this sub-neural gland produced substances of a 
similar nature to hypophyseal substances. Until recently the evidence for this had been 
confusing, but recent work by Carlisle had shown that the tunicate ovulated when injected 
with mammalian gonadotrophin, and, conversely, extracts of the sub-neural gland produced 
ovulation in mammals. These animals ovulate when sperm from another animal enters 
in the water current. This response is apparently produced through the sub-neural gland, 
acting as a receptor and stimulating the ganglion by a hormone. If the nerves which run from 
the ganglion to the gonad were cut the ovulation response to sperms or injection of 
gonadotrophin, either its own or from a mammal, would no longer produce any effect. 
The effect, therefore, was not directly on the gonad, but must be on the nervous system. 
It was evident that the gonadotrophin produced by the sub-neural gland acted directly. 
This suggests the earliest relationship between the hypophysis and the gonad, although the 
active substances in this animal, so far as could be seen, were not blood-borne. 

In reply to questions, Professor Young said that the lamprey was the chief source of 
knowledge of the pineal gland in these primitive forms. It hada very well-developed pineal, 
and had actually two pineal eyes. There was no doubt that they were photo-receptors. 
As for the comparative anatomy of the gonads, the hormone was clearly blood-borne in 
the mammal, but apparently not in the tunicates, and even in amphibians the hormone 
did not work entirely through the blood stream. 
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Section of Orthopedics 


President—A. T. Fripp, M.B.Oxon., F.R.C.S. 


[November 7, 1950] 


Plastic Replacement of Femoral Head—5 Cases.—Sr. J. D. Buxton, F.R.C.S. 


Mr. Buxton, in showing 5 cases, said that he knew that a number of those present were 
interested in other operations, and as against these he pointed out certain advantages of 
the method he had employed. He stressed that this was a preliminary report, as only a 
few months had elapsed since the operations were carried out. The operation was less 
severe than that of the vitallium cup. The hard work for the patient after operation was 
undoubtedly much greater in the cup operation. 























Fic. 2.-X-ray appearance after removal of femoral head and replacement 
by “‘umbrella”’ plastic head. 
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The introduction of this procedure is due to the work of French orthopedic surgeons, 
particularly to Jean and Robert Judet. The technique employed differed from theirs, but 
the principle of preservation of muscles with attachments was upheld. Any incision 
fulfilling this is suitable. I consider an antero-lateral approach easier than that of Huter. 
The capsule is excised, except for a posterior strip one inch wide. The acetabulum has 
only been denuded if articular cartilage is grossly affected. Hemostasis is most important. 
After-treatment consists of 5—7 lb. weight extension with the limb supported on two Guthrie 
Smith slings and an elastoplast sling to aid internal rotation. Physical treatment is 
commenced in a few days and at six weeks some patients have full movement in bed. 
Weight bearing is not encouraged for ten weeks or more. At present no decision has been 
reached as to when weight bearing is advisable and when work can be started. The prosthesis 
used differs from that of Judet, in that it is made of Perspex instead of acrylic and has wire 
inserted a few millimetres beneath the surface of the head. Perspex is stronger than acrylic 
and the wire enables the surgeon to see the exact position of the head in the X-ray. The 
strengthening metal tube in the stem is common to both. The type employed is called the 
“umbrella” head and is made for me by Messrs. Down. 


(1) Male, aged 31. Traumatic dislocation left hip 1942. In bed for six weeks after reduction. 
1949, developed pain and later a limp. 1950, left hip fixed flexion 20 degrees; active flexion 70 
degrees, no other movement. 

X-ray: Narrowing of joint space, deformity of head with sclerosis and subarticular cysts, indicative 
of avascular necrosis. 

5.5.50: Operation. 

30.7.50: No pain. Extension full, flexion 85 degrees, abduction 15 degrees, rotation slightly limited. 

1.5.51: Can play tennis and dance without discomfort. 

(2) Female, aged 53. Pain and stiffness right hip seven years due to atrophic osteo-arthritis. 
Limps. Fixed flexion 30 degrees; active flexion 60 degrees, abduction 20 degrees, rotation none. 

16.6.50: Operation. 

9.9.50: No pain. Extension full, flexion 90 degrees, abduction 30 degrees, rotation slightly limited. 

(3) Female, aged 58. Pain and stiffness both hips seven years. Great difficulty in walking. 

24.1.50: Vitallium cup arthroplasty, left hip. 

23.6.50: Plastic replacement right femoral head. 

Now walking with sticks. Right hip is the more comfortable. 

(4) Female, aged 45. Pain right hip. Pseudocoxalgia with secondary arthritis. Fixed flexion 
20 "; active flexion 85 degrees, no abduction or rotation. 

7.7.50: Operation. 

4.10.50: Flexion 90 degrees, abduction 20 degrees. 

(5) Male, aged 56. Pain and stiffness left hip two years, due to hypertrophic osteo-arthritis. Fixed 
flexion 30 degrees, active flexion 70 degrees, otherwise no movement. 


25.8.50: Operation. 
In six weeks, extension full, flexion 90 degrees, abduction 30 degrees, rotation nearly full. 


REFERENCE 
JupeT, J., and Jupet, R. (1950) J. Bone Jt. Surg., 32B, 166. 


Mr. J. S. Batchelor said that Mr. Buxton was to be congratulated on the excellent results he had 
achieved. There was now available a series of surgical procedures for the treatment of osteo-arthritis 
and other painful conditions of the hip. The secret to success no doubt lay in selecting the best 
procedure for each patient. As Mr. Buxton had pointed out, this procedure was rather less formidable 
than a cup arthroplasty, but rather more formidable than simple removal of the femoral head and 
neck. It would seem that one of the chief indications for the Judet procedure was avascular necrosis 
of the femoral head after a fracture of the neck. 


Mr. K. I. Nissen said that an important point in technique raised by Mr. Buxton’s cases was 
whether or not the stem of the prosthesis should perforate the lateral cortex of the femur as the 
brothers Judet had described. Personally he made a point of inserting the stem as accurately as 
possible down the long axis of the femoral neck. He had not used any special instruments apart 
from a simple cylindrical drill like a Steinmann’s pin of 11 mm. diameter. This was used to make a 
channel down to the lateral cortex, which was perforated with a 6 mm. osteotome. The stem 
was driven down till the edge of the head approached the cut surface of the neck, which was then 
trimmed with an osteotome 1 cm. wide, just enough to allow complete impaction. This simple 
technique was preferred to the use of a special reamer either when the bone of the neck was brittle, 
as in most cases of osteo-arthritis, or soft, as in some cases of aseptic necrosis of the head. 


Mr. W. A. Law said that the surgeons in Lyons used a pin which was sufficiently long to perforate 
the bone cortex of the base of the greater trochanter with the axis coincident with that of the femori! 
neck. If possible the track of the Smith-Petersen is avoided in order to obtain a firmer grip, though 
this is not always possible. His own opinion at the present time with regard to the Judet operation 
in the treatment of osteo-arthritis was that a very high standard of function must be attained and 
maintained over a number of years to improve upon the results of mould arthroplasty. He was in 
complete agreement with Mr. Buxton’s opinion that there was no universal hip-joint operation. 
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Mr. Buxton, in reply, said that decision would be reached in due course as to which operation was 
suitable for which condition. Since he had been doing this work he had removed femoral heads and 
he had done McMurray’s osteotomy. Like the French surgeons, he felt his way as to what to do 
with the acetabulum. If there was soft tissue that should be removed, but he did not intend to remove 
al! the articular cartilage from every acetabulum, though if it was worn and irregular obviously it 
had to be smoothed. They did not know yet whether to do half the acetabulum or two-thirds or 
whether it might be advisable in the long run to do the whole lot. He believed the important fixation 
of the prothesis was the collar round the neck and that the stem probably played a very small part. 
He knew that the stem was liable to fracture, but this did not mean that it was holding the burden. 


Rachitic Deformities.—J. G. TAYLor, F.R.C.S. 

C. B., aged 11 years. She was well until the age of 5 years, when she became lame with a 
painful hip; subsequently deformities developed at both knees and both ankles, and recently 
a deformity appeared at the left wrist. She had various orthopedic treatments including 
supracondylar and tibial osteotomies. There is no record of previous biochemical 
investigation. Her general health has been good apart from the deformities. Her home 
was on a farm in Ireland and it is believed she always had a good diet. Her parents and two 
sisters are alive and well. 

On admission to hospital in July 1950 she presented multiple severe rachitic deformities 
(Fig. 1) and marked dental caries. She was otherwise of healthy appearance. Radiographs 
confirmed the nature of the deformities and showed active rickets at the wrists (Figs. 4 and 2) 
and the changes in the skull seen in Fig. 5. 

















Fic. 5.—Skull, 1.11.50, showing circumscribed areas of 
increased density. 


«Fic. 1.—Patient, July 1950. 














Fic. 4.—Right and left shoulders, 1.11.50. Gross varus deformity of the surgical neck and “rotting 


stump” appearance of outer end of clavicle. 
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Fic. 2 Fic. 3 
Fic. 2.—Right wrist, 23.6.50, showing active rickets. 
Hic. 3.—Right wrist, 1.11.50. Comparison with Fig. 2 illustrates healing of the rickets at the radial 
and ulnar epiphyses. 


Biochemical investigations (6.7.50).—Serum calcium 8 mg. °%, serum inorganic phosphorus 
1-8 mg. %, alkaline phosphatase 35 King-Armstrong units; all urinary and renal tests were 
repeatedly negative. Fecal fat examination was normal. 

Progress.—She has been on a normal hospital diet from July 1950, with no extra vitamins 
other than those in 2 teaspoons of cod-liver oil and malt daily. Serial estimations of serum 
calcium and inorganic phosphorus showed rising values to 9:4 and 5-6 mg. % respectively 
on 23.10.50. Alkaline phosphatase remained high. Over two four-day periods in September 
1950 she was in positive calcium and phosphorus balance. Radiographs of the wrist on 
1.11.50 (Fig. 3) showed healing as compared with that of 23.6.50 (Fig. 2). Since the case 
was demonstrated on 7.11.50, urinary amino acids showed an abnormally high value on 
two occasions (20 mg. N and 17 mg. N per 100 ml.) whereas they were previously normal. 

The pathology is obscure. Is this a case of Fanconi type without glycosuria in a phase 
of remission? 

Dr. Harwoed Stevenson said that: 

It was sometimes difficult to fit these cases with certainty into a diagnostic classification. 
Dr. Taylor’s case illustrated this: One point was as to whether there was steatorrhoea. The child 
had remitted without any treatment other than the amounts of vitamin D given in cod-liver oil. 
Therefore this was a case either of ordinary rickets (which was unlikely) or steatorrhoea with 
rickets or remitted Group 1 type of tubular deficiency, i.e. congenital low phosphate tubular threshold. 
Steatorrhcea did not need to have frank diarrhoea or foul stools, and remissions did occur. He 
mentioned steatorrhcea principally because the congenital tubular resorption conditions were not, 
as a rule, capable of remission on their own so far as he knew. It would be useful to wait until she 
had entered again into the rickets stage, if she ever did, on normal diet, and then check her phosphate 
balance when she had active rickets. The diagnosis seemed to lie between ordinary vitamin-D-lack 
rickets (which one could rule out on the basis of dietetic history and the unique position in an other- 
wise healthy family), steatorrhoea (here the fat balance would help) and a remitted Group | type 
of tubular deficiency (here a phosphate balance would be helpful if taken during a rachitic recurrence). 

The raised amino-aciduria noted since the demonstration of the case increases the likelihood of the 
child having congenital renal tubular threshold abnormalities; ‘‘Fanconi’s disease’ is one of this 
group. 


(1) Resistant Rickets ? incomplete Fanconi Syndrome; (2) Bilateral Femoral Supracondylar 
Osteotomy; (3) Hypervitaminosis D.—Shown by N. E. JAmes, F.R.C.S. (for H. OSMOND 
CLARKE, C.B.E., F.R.C.S.), and H. G. Dunn, M.R.C.P. (for K. H. TALLERMAN, 
M.C., M.D.). 

M. N., a schoolgirl, aged 13 years. 

At 18 months of age she was first noticed to be bandy-legged; she began to walk at 2 
years. From 6 years old treated with massive doses of calciferol (up to 500,000 units 
daily) at various centres, over a period of three years. Difficult to control rickets by therapy 
without causing toxic symptoms. From 1946 she had only cod-liver oil and malt. Knock- 
knee deformity and fatigue on walking were apparent. 

She first attended the London Hospital with knock-knees in May 1948, and was found 
to have extensive rachitic deformities (Fig. 14); rickets was shown to be active on radio- 
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Fic. 1A. Fic. 1B. 
Fic. 1A.—Patient on June 8, 1948. 


Fic. 1B.—Patient on January 6, 1950. Genu valgum corrected by operation. Note generalized 
wasting and restricted abduction of shoulders. 


FiG. 5.—X-ray of skull eight months after operation showing calcification of the falx cerebri. 




















Fic. 2.—Radiograph of both wrists just before operation. Rachitic metaphyses are reforming. 


logical examination. Medical treatment for this was commenced in June 1948. At that 
time, bilateral genu valgum with intermalleolar separation 6 in.; height 4 ft. 3 in., weight 
4 st. 11 lb. Urine: Normal, acid. Blood urea 45 mg.%, urea concentration ratio 57-3, 
with urine urea up to 2,460 mg.%. P.S.P. clearance 543% in 2 hours, urea standard 
clearance up to 64 ml. of blood/min. Fecal fat and fat balance normal. Serum calcium 
8-8 mg.°%, inorganic phosphorus 3 mg.%, alkaline phosphatase 55 King-Armstrong units. 

Treatment.—With varying doses of calciferol, blood calcium rose, alkaline phosphatase 
fell and radiographic appearances of diaphyses improved (Fig. 2). 

Operation (12.5.49).—Bilateral femoral supracondylar osteotomy-osteoclasis with 
double plaster spica immobilization. 

Progress.—Calciferol therapy continued until July 1949. Marked loss of weight and 
appetite, also onset of irritability, deafness and thirst following operation. Progressive 
stiffness of shoulders, and slow recovery of movement in hips and knees after removal of 
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plaster on 27.9.49. In November 1949 calcified deposits were noted in both tympanic 
membranes. Calcification of joints of ossicles of middle ear also suspected. 

X-rays then showed calcified deposits in various ligaments, arteries, cartilages, falx 
cerebri (Figs. 3, 4, 5). No renal calcification seen even on tomogram. 

Blood calcium 14-8 mg. °% six months after operation. Calcium and phosphorus balance 
negative. Concentration of some urinary amino acids increased. Gross impairment of 
renal function. 

On a low-calcium diet weight has increased, hearing and renal function have improved. 
Blood calcium has returned to normal, while serum phosphorus has remained low. 

























Fic. 3.—Both wrists ten months after operation. Metaphyses show healed rickets. Well-marked 
halo of calcification around sesamoids of thumbs. 























Fic. 4.—Both knees fifteen months after operation. Note medial calcification at knee-joints 
generalized osteoporosis. 
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Dr. H. G. Dunn described the medical findings. He said that Dr. Tallerman was asked 
to sce this patient in May 1948 and was of opinion that any orthopedic operation should 
be delayed until the rickets was controlled by vitamin D. The girl was therefore transferred 
to the Children’s Department and certain investigations were made to exclude particularly 
steatorrhoea or disturbed renal function as the cause of rickets. None of these tests showed 
any abnormality. The urine was normal, the urea clearance and concentration tests were 
within normal limits. The alkaline phosphatase was 55 units, the serum calcium was 
8-8 mg. °, and the inorganic phosphorus was low at 3 mg. % and had remained so. 

Treatment was largely by calciferol. This was started in June 1948. It was stated that 
at the other hospitals the patient had attended she had required up to 500,000 units 
daily to control the rickets, and so she was initially given 600,000 units per day. After one 
month there was a fall in the blood phosphatase and an improvement in the X-ray appearance 
of the patient’s wrists. Therefore the dosage was reduced to 400,000 units and this was con- 
tinued for another two months. X-ray pictures showed how the rickets improved at this time. 
At the end of September, after three months’ treatment, the patient complained of some 
loss of appetite, nausea, and abdominal pain. She had lost 4 Ib. in weight. Therefore 
calciferol treatment was discontinued. The rachitic process then became slightly more 
active again, and also the phosphatase began to rise. In March 1949 calciferol therapy 
was again started, 300,000 units being given daily. There was some improvement, and 
in April it was thought that the rickets was sufficiently controlled to allow orthopedic 
measures to be undertaken. By that time the alkaline phosphatase had fallen to 18 units; 
the blood urea was 45 mg.°% and the urea concentration in the urine was still above 2,000 
mg.°,. It was contended that the renal function was probably still normal and the patient 
was referred back to the orthopedic department for operative treatment. 

In early May bilateral femoral supracondylar osteotomy-osteoclasis was performed. 
The calciferol treatment was continued in the Orthopedic Department, the patient being 
given 250,000 units daily. This was maintained until July, two months after the operation, 
and was then stopped. When she was seen again in the Children’s Department six months 
after the operation the first thing noted was that she had become thin as compared with 
her first appearance. The face was haggard, the ribs were showing, and she had actually 
lost 8 Ib. in weight. The symptoms of which she was complaining were loss of appetite, 
a feeling of sickness, and considerable thirst. Finally, she complained of deafness. This had 
started insidiously after the operation. When examined she was found to be rather tired 
looking and showed a certain limitation of movement at the hips, knees, and shoulders 
(Fig. Ip). There were calcareous deposits in both ear drums. Examination of her hearing 
showed it to be greatly impaired. She was able only to hear a whispered voice at 1 ft. 
distance. Bone conduction was better than air conduction. The blood calcium at this 
time was 14-8 mg.%. One month later she was admitted for further investigation and the 
essential abnormal findings were that the blood calcium was now 12 mg.%, and the 
phosphorus still about 3 mg.°%, while all the renal function tests showed gross impairment. 
The alkaline phosphatase and also the plasma bicarbonate were quite normal. The water 
concentration test showed a urine specific gravity up to only 1007 and afterwards 1010. 
The urine level of several amino acids was abnormally high. X-rays showed calcified 
deposits in various ligaments, cartilages, arteries and falx cerebri, but not in the kidneys. 

She was placed on a low-calcium diet, which in practice means a diet free of milk and all 
milk products. She was supervised as an out-patient while on this diet and there was 
considerable improvement in her renal function; the blood calcium came back to within 
normal limits. It appeared, however, that the rachitic process was becoming active again and 
she was now back on an ordinary diet. It might be that she would be given calciferol again. 

Dr. Dunn added that the causes of rickets in children might be classified in certain ways 
(Table I) but one group, namely that due to idiopathic resistance to vitamin D (the one 
which was sometimes described as refractory rickets) was probably the group to which this 
patient belonged. In rickets due to renal defects it was necessary to distinguish between total 
renal insufficiency and tubular insufficiency, and there were two main classes of the latter 
described, one as the Fanconi syndrome and the other as renal acidosis. In the second of 
these it was impossible for the kidneys to produce an acid urine, and therefore the patient 
would have acidosis and the kidneys were liable to become impregnated with calcium. 
There were also intermediate cases which were examples of incomplete Fanconi syndrome, 
and possibly this patient might fail into this group. 

Finally, he should mention the hypervitaminosis D. This had followed the usual 
symptomatology in that the patient had suffered from loss of appetite, loss of weight, 
Nausea and thirst. But there was one other symptom in this case, not previously described, 
and that was the deafness due to calcification of the middle ears. To prevent hypervitaminosis 
the blood chemistry should be followed, particularly the calcium, and the urine should be 
examined with Sulkowitch’s reagent. Calciferol therapy should be discontinued for at 
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TABLE I.—CAuSES OF RICKETS 
| *“‘Simple” vitamin-D deficiency. Classical infantile rickets. 
2 Steatorrhoea causing defective absorption of vitamin D, as in: 
ceeliac disease 
chronic jaundice and biliary fistula 
chronic pancreatitis 
3 Idiopathic resistance to vitamin D. *‘*Pure” resistant rickets. (Considered by 
some authorities to be due to defective reabsorption of phosphates in the 
renal tubules and thus to be classifiable as subgroup of 44 below.) 
4 Renal defect: 
(a) Total renal insufficiency (glomerular plus tubular). Classical renal 
rickets, as in: 
chronic nephritis 
congenital cystic disease 
congenital hydronephrosis 
(6) Tubular insufficiency : 
(i) Fanconi syndrome—defective reabsorption of phosphates, glucose 
and amino acids. 
(ii) Renal acidosis (nephrocalcinosis)—defective acid excretion and 
ammonia formation. 
(iii) Intermediate and incomplete syndromes. 
(? iv) Idiopathic hypercalcuria. 


least one month before any corrective operations are undertaken, for the subsequent 
immobilization in plaster will tend to cause hypercalcemia and to precipitate vitamin-D 
poisoning as in this case. For actual treatment there appeared to be nothing, apart from 
low-calcium diet, that one could usefully do for these patients. 


Mr. H. H. Langston said that the case reminded him of one which he had shown the previous 
year at a joint meeting of the Section with the Section of Endocrinology (Proc. R. Soc. Med., 1950, 
43, 910). He had illustrated the danger of hypervitaminosis in these patients with vitamin-resistant 
rickets. His own case appeared to be a true one of vitamin-resistant rickets, and it was given astro- 
nomical doses of calciferol. Some three months after the treatment the rickets appeared healed, but 
the child started having fits and very rapidly went into status epilepticus and died. On post-mortem 
examination there were found two quite large areas of calcification of the cortex of the brain, with 
softening and surrounding hemorrhage. 

Another case which he had had under his treatment some years ago was considered to be a definite 
case of this type. He and his colleagues of the Lord Mayor Treloar Orthopedic Hospital were not 
then aware of the possibilities in these cases and, being satisfied that the case was not one of renal 
rickets, a tibial osteotomy was done. The result was alarming for the upper end of the tibia seemed 
just to melt away, and became radiologically almost invisible a few weeks after operation. 


Dr. Harwood Stevenson said that Mr. James’ and Dr. Dunn’s case would appear to be a rickets 
due to low renal threshold for phosphate and possibly aminoacids. They had found high amino- 
acid excretion in the urine, though that was at the period of renal dysfunction. It might be worth 
repeating that test now. He asked whether it might be worth doing a glucose tolerance test and 
checking the renal threshold for glucose in that way. Intoxication during any period of immobilization 
always presented a difficulty, for that was the time when symptoms of intoxication were most likely 
to be induced. 


Postscript.—In January 1951 the patient’s urinary amino-acid excretion was found to 
be normal in quantity and pattern. Renal function had nearly returned to normal. There 
was some evidence of deficient ammonia formation by the kidneys.—H. G. D. 


Arthrogryposis Multiplex Congenita.—R. H. METCALFE, M.D., M.Chir., F.R.C.S. 
Baby K., aged | month. 


History.—This child was born at St. James’ Hospital one month ago with the classical 
appearance of the above condition. The appearance is well shown in the accompanying 
photographs (Figs. | and 2). 

The arms are held extended and adducted across the front of the chest wall. The forearms 
are fully pronated and the wrists held flexed, giving the appearance of bilateral Erb’s palsy. 

There is also marked hyperextension of the knees and marked talipes calcaneo valgus 
deformity in the right foot. 

The literature states that nothing can be done in these cases, but Sir Thomas Fairbank 
says: “I think it is well worth while getting the mother to stretch gently the tight tissues 
limiting the movements of the joints two or three times a day, as I have seen marked 
improvement where the mother is intelligent—even to the extent of practically complete 
recovery in some, if not all, of the stiff joints.” 
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Fics. | and 2.—Arthrogryposis multiplex 
congenita. 











Fic. 2. 


I am indebted to Dr. J. H. Birkenshaw, Consultant Pediatrician at St. James’ Hospital, 
for permission to show this case. 


Mr. V. H. Ellis confirmed these remarks and stated that he had improved several cases in 
this way. 


Melorheostosis Associated with Congenital Arteriovenous Aneurysms.—RONALD O. MurRRAY, 
M.B.E., M.B., D.M.R. 


Melorheostosis, first described by Léri (1922) is a hyperostotic condition of unknown 
origin characterized by variable clinical features and constant radiological findings. 
Approximately 50 cases have been described, 4 of these by the British authors, Wakeley 
(1931), Boggon (1938), Le Vay (1946) and Franklin and Mathieson (1942). The last linked 
their case with a report of all cases recorded to that date. Fairbank summarized our 
knowledge of the disease (1948). 

No hereditary or familial tendency has been reported. Males are much more commonly 
affected than females and the changes are almost invariably confined to the bones of one limb. 

Clinically no signs or symptoms may be found, the changes being discovered radiologically 
during investigation for other causes. Frequently, however, pain, stiffness and limitation 
of movement of joints in affected limbs, deformity of the bones involved and affections of 
the overlying skin may occur. The onset can usually be traced back to the early years of 
life and the disease tends to be progressive. Many cases have been associated with con- 
genital lesions of various types including craniostenosis and scleroderma. 

The radiographs reveal multiple areas of dense and structureless hyperostosis. These 
deposits may be quite small or may completely affect a long bone such as the humerus. 
The familiar likening of the appearance to the guttering wax of a candle is well known. 
The tendency is for the new bone to be deposited cortically in the long bones and endosteally 
in the short bones. The distribution is peculiarly segmented in pattern, but the segments 
do not correspond with the course of vessels or nerves. Sear (1947) suggested that it might 
be somatic in origin with leontiasis ossea as an analogue in the skull. Soft tissue deposits 
of bony material also occur, but the joint margins are not affected. 

The present case is a man of 43, a clerk, who recently sought medical aid on account of 
a sore near his left ankle which had recurred periodically for ten years. His left arm was 
amputated and his shoulder arthrodesed when aged 12 for arteriovenous aneurysms, some 
of which persist in the stump, the supraclavicular region and the back. A tuberculous left 
kidney was removed when aged 23. As an infant he was observed to crawl in an unusual 
manner with his left leg doubled up underneath him. He had, however, no trouble with 
this leg until the age of 31, when his left ankle swelled and was strapped with an adhesive 
bandage. Since then an exfoliative dermatitis in this area has always been present. He was 
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TABLE I.—CAusES OF RICKETS 
**Simple” vitamin-D deficiency. Classical infantile rickets. 
; Steatorrhoea causing defective absorption of vitamin D, as in: 
coeliac disease 
chronic jaundice and biliary fistula 
chronic pancreatitis 
3 Idiopathic resistance to vitamin D. ‘Pure’ resistant rickets. (Considered by 
some authorities to be due to defective reabsorption of phosphates in the 
renal tubules and thus to be classifiable as subgroup of 44 below.) 
4 Renal defect: 
(a) Total renal insufficiency (glomerular plus tubular). Classical renal 
rickets, as in: 
chronic nephritis 
congenital cystic disease 
congenital hydronephrosis 
(b) Tubular insufficiency: 
(i) Fanconi syndrome—defective reabsorption of phosphates, glucose 
and amino acids. 
(ii) Renal acidosis (nephrocalcinosis)—defective acid excretion and 
ammonia formation. 
(iii) Intermediate and incomplete syndromes. 
(? iv) Idiopathic hypercalcuria. 


least one month before any corrective operations are undertaken, for the subsequent 
immobilization in plaster will tend to cause hypercalcemia and to precipitate vitamin-D 
poisoning as in this case. For actual treatment there appeared to be nothing, apart from 
low-calcium diet, that one could usefully do for these patients. 


Mr. H. H. Langston said that the case reminded him of one which he had oe the previous 
year at a joint meeting of the Section with the Section of Endocrinology (Proc. R. Soc. Med., 1950, 
43, 910). He had illustrated the danger of hypervitaminosis in these patients with vitamin-resistant 
rickets. His own case appeared to be a true one of vitamin-resistant rickets, and it was given astro- 
nomical doses of calciferol. Some three months after the treatment the rickets appeared healed, but 
the child started having fits and very rapidly went into status epilepticus and died. On post-mortem 
examination there were found two quite large areas of calcification of the cortex of the brain, with 
softening and surrounding hemorrhage. 

Another case which he had had under his treatment some years ago was considered to be a definite 
case of this type. He and his colleagues of the Lord Mayor Treloar Orthopedic Hospital were not 
then aware of the possibilities in these cases and, being satisfied that the case was not one of renal 
rickets, a tibial osteotomy was done. The result was alarming for the upper end of the tibia seemed 
just to melt away, and became radiologically almost invisible a few weeks after operation. 


Dr. Harwood Stevenson said that Mr. James’ and Dr. Dunn’s case would appear to be a rickets 
due to low renal threshold for phosphate and possibly aminoacids. They had found high amino- 
acid excretion in the urine, though that was at the period of renal dysfunction. It might be worth 
repeating that test now. He asked whether it might be worth doing a glucose tolerance test and 
checking the renal threshold for glucose in that way. Intoxication during any period of immobilization 
always presented a difficulty, for that was the time when symptoms of intoxication were most likely 
to be induced. 


Postscript.—In January 1951 the patient’s urinary amino-acid excretion was found to 
be normal in quantity and pattern. Renal function had nearly returned to normal. There 
was some evidence of deficient ammonia formation by the kidneys.—H. G. D. 


Arthrogryposis Multiplex Congenita.—R. H. METCALFE, M.D., M.Chir., F.R.C.S. 
Baby K., aged | month. 


History.—This child was born at St. James’ Hospital one month ago with the classical 
appearance of the above condition. The appearance is well shown in the accompanying 
photographs (Figs. | and 2). 

The arms are held extended and adducted across the front of the chest wall. The forearms 
are fully pronated and the wrists held flexed, giving the appearance of bilateral Erb’s palsy. 

There is also marked hyperextension of the knees and marked talipes calcaneo valgus 
deformity in the right foot. 

The literature states that nothing can be done in these cases, but Sir Thomas Fairbank 
says: “I think it is well worth while getting the mother to stretch gently the tight tissues 
limiting the movements of the joints two or three times a day, as I have seen marked 
improvement where the mother is intelligent—even to the extent of practically complete 
recovery in some, if not all, of the stiff joints.” 
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Fics. | and 2.—Arthrogryposis multiplex 
congenita. 











Fic. 2. 


I am indebted to Dr. J. H. Birkenshaw, Consultant Pediatrician at St. James’ Hospital, 
for permission to show this case. 


Mr. V. H. Ellis confirmed these remarks and stated that he had improved several cases in 
this way. 


Melorheostosis Associated with Congenital Arteriovenous Aneurysms.—RONALD O. MuRRAY, 
M.B.E., M.B., D.M.R. 


Melorheostosis, first described by Léri (1922) is a hyperostotic condition of unknown 
origin characterized by variable clinical features and constant radiological findings. 
Approximately 50 cases have been described, 4 of these by the British authors, Wakeley 
(1931), Boggon (1938), Le Vay (1946) and Franklin and Mathieson (1942). The last linked 
their case with a report of all cases recorded to that date. Fairbank summarized our 
knowledge of the disease (1948). 

No hereditary or familial tendency has been reported. Males are much more commonly 
affected than females and the changes are almost invariably confined to the bones of one limb. 

Clinically no signs or symptoms may be found, the changes being discovered radiologically 
during investigation for other causes. Frequently, however, pain, stiffness and limitation 
of movement of joints in affected limbs, deformity of the bones involved and affections of 
the overlying skin may occur. The onset can usually be traced back to the early years of 
life and the disease tends to be progressive. Many cases have been associated with con- 
genital lesions of various types including craniostenosis and scleroderma. 

The radiographs reveal multiple areas of dense and structureless hyperostosis. These 
deposits may be quite small or may completely affect a long bone such as the humerus. 
The familiar likening of the appearance to the guttering wax of a candle is well known. 
The tendency is for the new bone to be deposited cortically in the long bones and endosteally 
in the short bones. The distribution is peculiarly segmented in pattern, but the segments 
do not correspond with the course of vessels or nerves. Sear (1947) suggested that it might 
be somatic in origin with leontiasis ossea as an analogue in the skull. Soft tissue deposits 
of bony material also occur, but the joint margins are not affected. 

The present case is a man of 43, a clerk, who recently sought medical aid on account of 
a sore near his left ankle which had recurred periodically for ten years. His left arm was 
amputated and his shoulder arthrodesed when aged 12 for arteriovenous aneurysms, some 
of which persist in the stump, the supraclavicular region and the back. A tuberculous left 
kidney was removed when aged 23. As an infant he was observed to crawl in an unusual 
manner with his left leg doubled up underneath him. He had, however, no trouble with 
this leg until the age of 31, when his left ankle swelled and was strapped with an adhesive 
bandage. Since then an exfoliative dermatitis in this area has always been present. He was 
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TABLE I.—Causes OF RICKETS 
| *‘Simple” vitamin-D deficiency. Classical infantile rickets. 
2 Steatorrheea causing defective absorption of vitamin D, as in: 
ceeliac disease 
chronic jaundice and biliary fistula 
chronic pancreatitis 
3 Idiopathic resistance to vitamin D. ‘‘Pure” resistant rickets. (Considered by 
some authorities to be due to defective reabsorption of phosphates in the 
renal tubules and thus to be classifiable as subgroup of 4b below.) 
4 Renal defect: 
(a) Total renal insufficiency (glomerular plus tubular). Classical renal 
rickets, as in: 
chronic nephritis 
congenital cystic disease 
congenital hydronephrosis 
(b) Tubular insufficiency: 
(i) Fanconi syndrome—defective reabsorption of phosphates, glucose 
and amino acids. 
(ii) Renal acidosis (nephrocalcinosis)—defective acid excretion and 
ammonia formation. 
(iii) Intermediate and incomplete syndromes. 
(? iv) Idiopathic hypercalcuria. 


least one month before any corrective operations are undertaken, for the subsequent 
immobilization in plaster will tend to cause hypercalcemia and to precipitate vitamin-D 
poisoning as in this case. For actual treatment there appeared to be nothing, apart from 
low-calcium diet, that one could usefully do for these patients. 


Mr. H. H. Langston said that the case reminded him of one which he had shown the previous 
year at a joint meeting of the Section with the Section of Endocrinology (Proc. R. Soc. Med., 1950, 
43, 910). He had illustrated the danger of hypervitaminosis in these patients with vitamin- resistant 
rickets. His own case appeared to be a true one of vitamin-resistant rickets, and it was given astro- 
nomical doses of calciferol. Some three months after the treatment the rickets appeared healed, but 
the child started having fits and very rapidly went into status epilepticus and died. On post-mortem 
examination there were found two quite large areas of calcification of the cortex of the brain, with 
softening and surrounding hemorrhage. 

Another case which he had had under his treatment some years ago was considered to be a definite 
case of this type. He and his colleagues of the Lord Mayor Treloar Orthopedic Hospital were not 
then aware of the possibilities in these cases and, being satisfied that the case was not one of renal 
rickets, a tibial osteotomy was done. The result was alarming for the upper end of the tibia seemed 
just to melt away, and became radiologically almost invisible a few weeks after operation. 


Dr. Harwood Stevenson said that Mr. James’ and Dr. Dunn’s case would appear to be a rickets 
due to low renal threshold for phosphate and possibly aminoacids. They had found high amino- 
acid excretion in the urine, though that was at the period of renal dysfunction. It might be worth 
repeating that test now. He asked whcther it might be worth doing a glucose tolerance test and 
checking the renal threshold for glucose in that way. Intoxication during any period of immobilization 
always presented a difficulty, for that was the time when symptoms of intoxication were most likely 
to be induced. 


Postscript.—In January 1951 the patient’s urinary amino-acid excretion was found to 
be normal in quantity and pattern. Renal function had nearly returned to normal. There 
was some evidence of deficient ammonia formation by the kidneys.—H. G. D. 


Arthrogryposis Multiplex Congenita.—R. H. Metcatre, M.D., M.Chir., F.R.C.S. 


Baby K., aged 1 month. 


History.—This child was born at St. James’ Hospital one month ago with the classical 
appearance of the above condition. The appearance is well shown in the accompanying 
photographs (Figs. | and 2). 

The arms are held extended and adducted across the front of the chest wall. The forearms 
are fully pronated and the wrists held flexed, giving the appearance of bilateral Erb’s palsy. 

There is also marked hyperextension of the knees and marked talipes calcaneo valyus 
deformity in the right foot. 

The literature states that nothing can be done in these cases, but Sir Thomas Fairbank 
says: “I think it is well worth while getting the mother to stretch gently the tight tissues 
limiting the movements of the joints two or three times a day, as I have seen marked 
improvement where the mother is intelligent—even to the extent of practically complete 
recovery in some, if not all, of the stiff joints.” 
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Fics. | and 2.—Arthrogryposis multiplex 
congenita. 
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I am indebted to Dr. J. H. Birkenshaw, Consultant Pediatrician at St. James’ Hospital, 
for permission to show this case. 


Mr. V. H. Ellis confirmed these remarks and stated that he had improved several cases in 
this way. 


Melorheostosis Associated with Congenital Arteriovenous Aneurysms.—RONALD O. MuRRAY, 
M.B.E., M.B., D.M.R. 


Melorheostosis, first described by Léri (1922) is a hyperostotic condition of unknown 
origin characterized by variable clinical features and constant radiological findings. 
Approximately 50 cases have been described, 4 of these by the British authors, Wakeley 
(1931), Boggon (1938), Le Vay (1946) and Franklin and Mathieson (1942). The last linked 
their case with a report of all cases recorded to that date. Fairbank summarized our 
knowledge of the disease (1948). 

No hereditary or familial tendency has been reported. Males are much more commonly 
affected than females and the changes are almost invariably confined to the bones of one limb. 

Clinically no signs or symptoms may be found, the changes being discovered radiologically 
during investigation for other causes. Frequently, however, pain, stiffness and limitation 
of movement of joints in affected limbs, deformity of the bones involved and affections of 
the overlying skin may occur. The onset can usually be traced back to the early years of 
life and the disease tends to be progressive. Many cases have been associated with con- 
genital lesions of various types including craniostenosis and scleroderma. 

The radiographs reveal multiple areas of dense and structureless hyperostosis. These 
deposits may be quite small or may completely affect a long bone such as the humerus. 
The familiar likening of the appearance to the guttering wax of a candle is well known. 
The tendency is for the new bone to be deposited cortically in the long bones and endosteally 
in the short bones. The distribution is peculiarly segmented in pattern, but the segments 
do not correspond with the course of vessels or nerves. Sear (1947) suggested that it might 
be somatic in origin with leontiasis ossea as an analogue in the skull. Soft tissue deposits 
of bony material also occur, but the joint margins are not affected. 

The present case is a man of 43, a clerk, whe recently sought medical aid on account of 
a sore near his left ankle which had recurred periodically for ten years. His left arm was 
amputated and his shoulder arthrodesed when aged 12 for arteriovenous aneurysms, some 
of which persist in the stump, the supraclavicular region and the back. A tuberculous left 
kidney was removed when aged 23. As an infant he was observed to crawl in an unusual 
manner with his left leg doubled up underneath him. He had, however, no trouble with 
this leg until the age of 31, when his left ankle swelled and was strapped with an adhesive 
bandage. Since then an exfoliative dermatitis in this area has always been present. He was 
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able to play football until the age of 35, but since then has found exercise increasingly 
difficult owing to pain and restriction of movement in the left leg. He cannot now walk 
more than a mile without considerable pain and discomfort. On examination the movements 
of the hip are limited in all directions except abduction. Extension of the knee is limited 
by 8 degrees and flexion to less than a right-angle. Plantar and dorsiflexion of the ankle 
are normal, but inversion and eversion are not possible. Hard masses can be palpated in 
the adductor region near the left hip-joint, and considerable deformity of the left tibia is 
present with obvious overlying skin change. 

The radiographs show typical and widespread changes involving the left limb (Fig. 1, 
A, B and C), with patches of the disease elsewhere on the left side of the body, including 
the sacro-iliac joint (Fig. 2), the bodies of C.V.4 and D.V.9; the eighth and ninth ribs 
(Fig. 3), and the superior and inferior angles of the scapula. The skull is not affected. 

The segmental distribution in the left foot is particularly well shown (Fig. 4). This case 
is interesting because of its (1) Early onset; (2) casual discovery; (3) deformity of the tibia; 
(4) skin changes, overlying the affected bone; (5) pain and limitation of movement in the 
joints of the affected limb; (6) an associated congenital anomaly; (7) involvement mainly of 
the left side of the body and particularly of the left lower limb; (8) typical segmental changes 
in the radiographs together with soft tissue bony deposits near the left hip-joint. 

Incidentally the stump of the left humerus shows erosion from aneurysmal pressure and 
an anomaly of the first left rib is present. The shadow of an arteriovenous aneurysm is 
evident at the left apex. Treatment for the pain and limitation of movement has received 
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Fic. 2. Fic. 3. 


little attention except in a recent paper by Hess and Street (1950) who report considerable 
relief following sympathectomy, after a number of other measures failed. 





. I would like to express my thanks to Mr. H. H. Langston for introducing me and to 
Mr. J. A. White and Dr. Phillipa Vaus of Haslemere Hospital for allowing me to make 
this report on one of their patients. 
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[ December 5, 1950} 


Results of Investigations of 81 Patients Treated for Tuberculosis of 
the Foot 


By M. C. WILKINSON, M.B., B.S., M.R.C.S. 
Black Notley Hospital, Braintree, Essex 





EIGHTY-ONE patients suffering from tuberculosis of the foot have been discharged from 

Black Notley or have died there from 1931 until the early part of 1950. The diagnosis rested 

chiefly on clinical and radiological evidence, but in 48 patients there were associated 
tuberculous lesions, and in 50 there was, on admission, a cold abscess associated with the 
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bone disease. Microscopical examination was only performed in respect of 10 patients 
in this series and these reports were positive for tuberculosis. Patients whose diagnosis 
appeared uncertain have been excluded from the series. 

The disease presented itself in a variety of forms but the two most evident groups were 
those under and those over the age of adolescence, with a small sub-group of patients with 
senile tuberculosis. Before adolescence, the lesion in the foot, like any other skeletal lesion, 
is usually the only gross lesion in the body, with the exception of the lesion at the site of 
primary infection which is benign; but after adolescence, the disease changes its character, 
not in the foot, but in its distribution, because multiple lesions become the rule rather than 
the exception. As a result the death-rate was nil before, but high after, adolescence. 


TABLE I.—INCIDENCE OF ASSOCIATED TUBERCULOUS LESIONS AND MORTALITY IN SERIES 
OF 81 PATIENTS WITH TUBERCULOSIS OF THE ANKLE AND Foot 


Aged under 15 Aged 15 and over 
24 patients 57 patients 
Number of patients with associated tuberculous lesions 44 
(12-5%) (77:2%) 
Number of known deaths .. Nil 15 
(26:3 %) 


This contrast between the incidence of associated tuberculous lesions before and after 
puberty is due to the greater activity during childhood of the reticulo-endothelial and 
lymphatic tissues, groups of cells which Hadfield (1949) has called the lympho-reticular 
apparatus, and on which tissue resistance to tuberculosis largely depends. After puberty 
the lymphatic tissues wane (Harris et a/., 1930), and if immunity has not developed before 
then following primary infection, the resistance to blood-stream invasion is less. In 
Table II, the associated tuberculous lesions have been enumerated, with the exception of 


TABLE II.—SitEs OF ASSOCIATED TUBERCULOUS LESIONS 
patients 
Age under 15 In the skeleton 3 
(one child developed pulmonary tuberculosis when she reached 
the age of 17) 
Age 15 and over In the lungs 
In the skeleton 
In the abdomen 
Lupus 
Genito-urinary 


the lesions at the site of primary infection. It will be noted that pulmonary tuberculosis is 
a common associated lesion, but in this series it has usually resolved pari passu with the 
disease in the foot, and collapse therapy has not been required. Nevertheless the incidence 
of associated lesions was high, and in the group of 57 patients over the age of adolescence, 
there were 13 known deaths from tuberculosis (Table IIf). Tuberculosis of the foot is a 
manifestation of severe tuberculous disease, which constitutes a real threat to life. 


TABLE III.—Causes OF DEATH IN 15 PATIENTS 


5 died while under treatment: 
2 of advanced pulmonary tuberculosis 
1 of tuberculous spine with suppuration 
1 of intestinal tuberculosis 
1 of tuberculous meningitis 
10 died after discharge: 
14 yrs. follow-up 
1 yr. 
12 yrs. 
2 yrs. 
2 months 
I yr. 
7 yrs. 
1 yr. 
2 yrs. 
I yr. 


. aged 65 ? cause 

. aged 70 Pulmonary tuberculosis 

. aged 69 ? growth 

. aged 35 Multiple (non-pulmonary) 
. aged 32 Pulmonary T.B. 

. aged 21 Pulmonary T.B. 

. aged 48 Multiple lesions 

aged 17 Multiple lesions 

. aged 45 Multiple lesions 

. aged 54 Multiple lesions 


a 4 ----e 


To turn from the systemic nature of the disease to a consideration of the lesion in the 
foot, the astragalus was the bone most often affected. Tuberculosis of the astragalus was 
normally associated with tuberculosis of the ankle, and sometimes also tuberculosis of the 
subastragaloid joint. Therefore, tuberculosis of the ankle was the commonest type of 
lesion in the series. Tuberculosis of the mid-tarsal bones was next in order of frequency. 
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Tuberculosis of the astragalo-scaphoid joint was not uncommon. Tuberculosis of the 
metatarsal bones occurred most frequently in infants. There were several patients with 
disease confined to the subastragaloid joint, several with tuberculosis of the os calcis, and 
5 patients all of whom had severe systemic lesions elsewhere who had tuberculosis of the 
first metatarso-phalangeal joint. Usually, the lesion was not accurately localized to one 
area, but ramified through several contiguous bones and joints. 

Having considered these features of the disease it is easier to assess the methods of 
treatment. Three chief methods have been used in this series. First, constitutional treatment 
only: most of the patients in the early years were treated thus. 

Secondly, a combination of constitutional treatment and operation: most of the patients 
in the later years were treated on these lines. Thirdly, constitutional treatment with 
streptomycin with or without operation: only a small number of patients in the last year 
or two have received full streptomycin therapy. Constitutional treatment has been the 
basis of the treatment of all patients in this series and I do not believe that optimum results 
can be obtained without it. Girdlestone (1940a) says that this part of the treatment can 
only be carried out in open-air hospitals. During his time in the wards of a London 
hospital, he continues, first as a student, then as a house officer, Pott’s disease and hip 
disease had meant deformity, septic complications and lardaceous disease. In contrast to 
this, the work of Sir Robert Jones in open-air hospitals in Shropshire and Heswell had 
seemed miraculous. I am old enough to have had similar experience and I believe that the 
lesson learned by surgeons in those days may need re-emphasizing; the advent of anti- 
biotics has not, in my opinion, altered the fundamental need for constitutional therapy 
in the treatment of skeletal tuberculosis. On the contrary, methods of investigation now 
at our disposal have revealed the frequency of associated lesions that were only surmised, 
but rightly surmised, by the older generation of surgeons. 


(1) Constitutional Treatment Only 


Although good results can be obtained by constitutional treatment, the duration of 
treatment is usually long. For example in a series of patients followed up by Telford (1930) 
85-2°% of the patients were well, but the average duration of treatment had been 3-2 years. 
Reports concerning the results of treatment concerning tuberculosis of the foot have not 
been so encouraging. Cleveland (1935) refers to 17 patients with tuberculosis of the foot 
of whom 12 had excellent results, 2 uncertain, and 3 died. These were from a group of 
patients considered to be favourable and fit for surgery. McFarland (1947) reporting on 
118 patients with tuberculosis of the foot and ankle contrasted the good though slow 
response to conservative treatment in children to the comparatively poor response in adults, 
for whom he often recommended amputation. Girdlestone (19405) recommends amputation 
over the age of 40 to save the patient from a long and crippling disease. 

There were 44 of the 81 patients in this series who received only constitutional treatment. 
All but 3 of these were discharged with the disease in the foot quiescent, the exceptions 
being due to non-medical reasons. 9 of these patients are known to have developed 
reactivation of disease in the foot. Follow-up reports are available for 31 of the 44 
patients and the results are shown in Table IV, where they are classified according to the 
two age-groups, in order to show that the relapse rate was quite as high in children as in 
adults. 


TABLE [V.—RESULTS OF CONSTITUTIONAL TREATMENT ONLY IN 31 PATIENTS FOLLOWED Up 
FOR VARYING PERIODS AFTER DISCHARGE 
Under 15 years Aged 15 and over 
Quiescent 
Relapse in foot : oi 
Tuberculous lesions elsewhere 
Died .. 


oOnwun~ 
AND 


Average duration of follow-up—3-8 years. 


Relapse of disease in the foot when it occurred usually happened within a year of 
discharge. The patients classified as ‘“‘quiescent”, ‘“‘tuberculous lesions elsewhere” or 
“died’’ had no recurrence of disease in the foot. All of the 9 patients who had relapse of 
disease in the foot recovered after further treatment, 2 by further constitutional treatment 
only, and 7 by operation. All 4 patients who developed fresh lesions elsewhere in the 
body have responded or are responding to further treatment. Nevertheless, the recurrence 
rate of disease in the foot of patients treated by constitutional treatment only was 29°. 


(2) Combined Constitutional and Operative Treatment 


The results of constitutional treatment alone will next be compared to the results of 
combined constitutional and operative treatment. Table V shows the variety of operations 
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performed. By operation is meant in this series operation into tuberculous bone or joint 
while the disease was still active. Two operations performed for painful fibrous ankylosis 
when the disease was quiescent have been excluded. Minor operations for treating 
abscesses have not been included. 


TABLE V.—OPERATIONS PERFORMED 
Patients under 15 years 
Sequestrectomy of ankle _ 
Curettage of mid-tarsal joint 
Excision of metatarsal shaft .. 
Subastragaloid curettage 


Patients aged 15 vey over 


Sliding graft and excision of ankle 
Curettage of mid-tarsal joints 

Curettage of mid-tarsal with bone chips 
Curettage of os calcis .. 

Excision of first metatarsophalangeal Joint. 
Curettage of astragalus ; 
Exploration e 


= NNW 


Di NeKNwn~10 


w | 


The main method of operation was erasion of the focus with its ramifications by gouge 
and spoon, remedying in some patients the defects thus created by grafts either in form of 
bone chips, or cortical bone. It is surprising how much carious bone can be removed 
without impairing the function of the foot, and how in children the various elements of 
the tarsus will be re-created and re-modelled as growth occurs. Following erasion no 
wounds have broken down; a few patients developed a sinus for a short time. Most of the 
patients were operated on before streptomycin became available, and [ attribute the freedom 
from complications to adequate pre-operative treatment, which was continued until the 
patient’s resistance was sufficiently high for operation to be safely undertaken. Guides to 
resistance were afforded by the clinical and radiological condition of the patient, the 
monocyte/lymphocyte ratio, and the blood sedimentation rate. The average duration of 
pre-operative constitutional treatment was six months. 

I hope to show that good results follow operation into tuberculous bone when combined 
with constitutional treatment. The benefit may be due to removal of fibro-osseous barriers 
and the opening of a route for the invasion of the site of disease by the tissues of repair so 
that new blood vessels form and new bone appears and antibiotics such as streptomycin 
are carried into the heart of the diseased area. An improvement in the general condition 
follows operation and in a paper read to this Section (Wilkinson, 1946) I showed that the 
late follow-up results were better in patients who had been treated by such operations, so 
that it is not too much to suppose that they developed a better degree of immunity. In all 
operations of this type on patients who often had multiple lesions including pulmonary 
tuberculosis, great attention was given before the operation to the preparation of the 
patient, during the operation to gentleness of operating and of anesthesia, and after 
operation to freedom from disturbance. The type of anzsthetic seems of less importance 
than the skill of the anesthetist. There were fewer operations on children than on adults; 
nevertheless, operation may be usefully employed for selected children (Figs. 1 and 2). 

Eight operations have been done for tuberculosis of the ankle in adults. A modification 
of the method of Miss Forrester Brown (1939) has been employed. Miss Forrester Brown 
treats the disease in the ankle and neighbouring tarsal bones by erasion and then slides 
down a tibial graft which crosses the ankle into the tarsal bones. She has reported improve- 
ment in other lesions such as pulmonary tuberculosis following her operation, and I have 
confirmed this from my experience. Following her method, I get my patients weight- 
bearing in a moulded leather splint in three to four months. 

Figs. 3 and 4 show the results of treatment of tuberculosis of the tarsus by erasion and 
packing with bone chips, and Figs. 5 and 6 show the result of operative treatment in a 
patient suffering from tuberculosis of the ankle. 

The results of combined constitutional and operative treatment in 33 patients in whom a 
follow-up was available are given in Table VI. 

Only 2 patients operated on had a relapse in the foot. Thus the relapse rate in the foot was 
only 6% after operation compared to 29°% without operation. The average duration of 
treatment was 11-2 months for the operated patients and 11-7 months for those treated 
without operation. The average duration of follow-up was slightly less for those treated 
with operation, 3-3 years as opposed to 3-8 years for those treated without. Nevertheless, 
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TABLE VI.—RESULTS OF FOLLOW-UP REPORTS OF 33 PATIENTS 
TREATED BY OPERATIONS, EXCEPT AMPUTATION 


Under 15 years No. of patients 
Quiescent .. ae oa oa 4 5 
Tuberculous lesions elsewhere 1 

15 years and over 
Quiescent Y el os 22 28 
Died of pulmonary tuberculosis 2 
Local recurrence .. a sa 2 
Developed other lesions . . a 2 


Average duration of follow-up—3°3 years. 


most of the relapses in this series occurred within the first year after discharge. No patient 
treated originally either conservatively or by operation has needed amputation later. 





Fic. 1. Fic. 2. 


Fic. 1.—Lateral view of ankle, date 18.2.46, with very active tuberculosis in a child who also had 
a tuberculous spine. Operation 1947. Multiple sequestra removed from ankle: diseased synovial 
membrane removed. 

Fic. 2.—A.P. and lateral view of ankle of same patient 10.8.50. Appearance and function of 
foot good. 











Fic. 3. Fic. 4. 

Fic. 3.—A.P. view, taken on 10.11.47, of foot of patient who had tuberculosis of tarsus with 
discharging sinuses. Patient also had tuberculous hip. Operation 1.12.47 by erasion of inner part of 
tarsus, and packing with chips from tibia. 

Fic. 4.—A.P. and lateral of foot on 20.5.50. Foot well healed. Patient had been back at work 
two years. 

JuNE—OrTHOP. 2 
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(3) Constitutional Therapy with Streptomycin, With or Without Operation 


To obtain optimum results from streptomycin treatment, the main basis of treatment 
should remain constitutional in an open-air hospital. By means of streptomycin. the 
efficacy of constitutional treatment and operations can be augmented, so that surgery can 
be undertaken earlier and more safely. The number of patients who have had such a 
combination of treatment is as yet comparatively small but Figs. 7, 8 and 9 show one result, 
which indicates what may be achieved. 








Fic. 5. Fic. 6. 


Fic. 5.—Lateral view of tuberculous ankle, taken on 21.6.48, of patient who also had tuberculosis 
of wrist and of lungs. Multiple abscesses of foot present. Operation 30.1.49 by excision of ankle 
with graft from tibia into tarsus. 


Fic. 6.—Lateral view of same ankle taken on 25.8.50. The patient had been ambulant for a year, 
but was readmitted for active disease at the astragalo-scaphoid joint, which has been successfully 
treated by erasion and graft. The ankle had healed, as had also the lesions in lungs and wrist. This 
is one of the two patients classified as a relapse after operation. 


Amputation 
It remains only to consider amputation. Only 6 patients have been treated at Black Notley 
by amputation and those were in the earlier days. Two more have been admitted after 
amputation had been performed at other hospitals for tuberculosis of the foot, and fresh 
tuberculous lesions had developed subsequently. The results in the 6 Black Notley patients 
are seen in Table VII. From the scanty experience of amputation as a method of treatment, 


TABLE VII.—RESULTS OF TREATMENT Of TUBERCULOSIS OF THE FOOT BY AMPUTATION 
Duration of follow-up 


in years 
Well a a .. 2. (One treated also by excision of 11 8 
knee) 
Died 3 = .. 2 (One of ‘growth’: the other of l 13 
pulmonary tuberculosis aged 70) 
Developed other lesions 2 10 7 








I should have said it was a less reliable method than operation into tuberculous bone, nd 
may breed in the patient a false sense of security. Bosworth and Graul (1949) reported 
a 55% mortality in 11 patients suffering from tuberculosis of the foot and ankle treated by 
amputation. 

To sum up, [ believe that constitutional treatment remains the basic treatment of the 
severe form of systemic tuberculous disease of which tuberculosis of the foot is a manifesta- 
tion: and that the results can be greatly improved by operation into tuberculous boue: 
and that streptomycin is a valuable ancillary form of treatment. I conclude by saying how 
much [ am indebted to the advice and encouragement of Mr. S. L. Higgs in this work. 
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Fic. 7.—A.P. and lateral view of foot of woman of 65, on admission in May 1950. Dorsal abscesses 
present. Amputation had been advised. Preliminary six weeks of constitutional treatment and 
streptomycin. Operation by erasion of tarsal caries. Tuberculosis confirmed by microscopy. Further 
six weeks’ streptomycin therapy. 








Fic. 8. Fic. 9. 


Fic. 8.—A.P. view of same foot taken on 21.11.50. Patient had been ambulant at home in moulded 
leather splint for ten weeks and was doing her housework with comfort. Function and appearance 
of foot good. 


Fic. 9.—Lateral view of foot at same date. 
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The Early Changes of Kienbéck’s Disease of the Carpal Lunate Bone 
By F. C. Dursin, F.R.C.S. 
(Exeter) 


IN 1895 as a result of examining dissecting room specimens Pfitzner described a pathological 
condition of the carpal lunate bone which he considered due to an old fracture. Later the 
introduction of X-rays resulted in abnormal appearances of the lunate bone being described 
by various authors, but it was not until 1910 that Kienb6ck published the first clinical 
description of the symptomatology and radiological appearances of the disease which bears 
his name. Since then the names lunatomalacia, osteochondritis and others have been applied. 

Briefly, the condition is one affecting young adults who are manual workers, men rather 
than women, the right or working hand rather than the left and is described as progressing 
through three stages: 

(1) The onset which often follows a slight injury and resembles a sprain in that there is 
slight pain lasting a few weeks. 

(2) A period free from symptoms lasting some months (some additional injury at this 
time may cause the abnormality to be discovered). 

(3) A period of active disease with symptoms continuing for years and terminating in 
marked osteoarthritis of the wrist-joint. 

The zxtiology of this so-called disease has given rise to much speculation. As the disease 
is relatively rare, most investigators have had few cases on which to base their impressions. 
Also the number of early cases detected is extremely small, the symptoms being so slight 
that the disease is seldom recognized at the onset. For these reasons it has not been 
possible to trace the course of the process from beginning to end in many cases. (In Stahl’s 
series (1947) there were only 4 early cases out of 184 investigated and 3 further early cases 
will be described later.) There is consequently a spate of theories of causation, but information 
about the intermediate stages of the disease is still lacking. 

The fact that the lunate bone is almost the only bone of the wrist to be affected by this 
process suggests an explanation based upon its peculiar anatomy. The blood supply in 
particular is important. 

The lunate bone has the greater part of its surface covered by articular cartilage. There 
are only two small areas on the anterior and posterior surfaces which have a periosteal 
covering through which blood vessels can reach the interior. According to all investigators 
the main blood supply is through the anterior carpal ligament and there are usually two to 
four blood vessels but sometimes only one. The posterior blood supply is said to be less 
efficient. This concentration of the blood supply renders it more vulnerable to trauma. 
James Patrick of Glasgow in a personal communication has made a very interesting 
observation in this connexion. A young woman aged 22 had an old Erb’s paralysis with 
a severe palmar flexion contracture of the wrist. As a first-stage operation, before arthrodesis, 
a capsulotomy of the anterior ligaments of the wrist was performed, care being taken to 
isolate the anterior pole of the lunate from all its attachments. Two months later, a radio- 
graph showed well-established avascular necrosis of the lunate bone. After two further 
months, the appearance of the bone had returned to normal. An arthrodesis of the wrist 
was Carried out six months from the time of the original operation and the lunate bone then 
looked normal. 

It would appear, therefore, that the dorsal blood supply although small is capable of 
enlarging to supply the needs of the bone. 

An interesting fact is that avascular necrosis is infrequent after dislocation of the lunate, 
though more frequent after open reduction, even through the posterior route. However, 
as operation is usually done for a dislocation of the bone that is difficult to reduce or for 
one that is no longer recent, it may be that the anterior vessels are stretched and distorted 
or torn to a greater extent in such cases than after a simple manipulative reduction. 
Brailsford states that the appearance of fragmentation and crushing seen in the third stage 
of Kienbéck’s disease does not occur after dislocation, when the bone is more likely to 
become relatively denser and show evidence of avascular necrosis. Probably the reason for 
this is that the blood supply of the bone is cut off completely and permanently. 

Another anatomical feature which may be of some importance is the variable relative 
lengths of the lower ends of the radius and ulna, first described by Miiller (1920). Normally 
the lower end of the ulna should be equal in length to that of the radius; sometimes, howeve’, 
the ulna is shorter than the radius in which case it is known as a minus variant, or, if it s 
longer, as a plus variant. According to Hulten, about 40°% of wrists have a plus or minus 
variant. Many authors have noticed the association of Kienb6ck’s disease with minus 
variation in the length of the ulna. This may facilitate trauma by impingement of the Iunat2 
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bone upon the corner of the radius—the triangular cartilage being softer and more 
compressible than bone. 

[he movements of dorsiflexion and palmar flexion of the hand take place at the wrist- 
joint and mid-carpal joint. When the hand is dorsiflexed to 90 degrees, the lunate bone 
rotates only about 30 degrees. This movement stretches the anterior carpal ligament and 
it is possible that forcing will stretch the vessels reaching the lunate bone over its rather 
prominent anterior surface and may injure them and cause thrombosis. 

There are four main schools of thought on the etiology of this condition. Three of them 
regard trauma as the primary cause. 

(1) Kienb6ck himself assumed that a fall on the wrist tore the ligaments and vessels with 
consequent disturbance of the nutrition of the bone which later became fractured. There is 
often a history of injury but the trauma may be slight and in some cases no history of injury 
can be obtained. 

(2) Miiller’s theory is that a single blow or repeated slight trauma during work will cause 
softening processes which develop into the typical picture of Kienbéck’s disease. An 
explanation of the initial changes, however, was not put forward. 

(3) The fracture theory is the oldest and has as its most recent champion Stahl of Lund 
(1947). According to this theory, a compression fracture of the lunate bone is the primary 
cause. Stahl believes that the typical changes of fragmentation and sclerosis in the X-ray 
appearances are stages in the progress of a non-healing compression fracture in the presence 
of a deficient circulation. He has recognized early compression fracture of the lunate bone 
in 4 cases. In some of them, this is difficult to see and is not convincing. 





Fic. 1A. Fic. Ic. Fic. 2. 





Fic. 1B. Fic. 1p. Fic. 3. 


FIG. 1A, B, C, D (Case /).—Left and right wrists, taken on day of injury, 9.4.47. The lateral view 
of the left wrist (A) shows perhaps slight narrowing of vertical diameter. 

Fic. 2 (Case 1).—Left wrist, 25.6.47. There is now avascular necrosis of the lunate. 

FiG. 3 (Case J).—Left wrist, 26.9.47. Revascularization of the lunate is now occurring. 
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(4) The last theory is that of Axhausen who assumes (because often a history of trauma 
is lacking) that complete necrosis of the bone takes place as a result of embolism of the vessels, 
but he did not state the origin of the embolus. 

The following 3 cases of Kienb6ck’s disease were diagnosed early and 2 have been followed 
up closely for three years. 


Case I.—A right-handed boy, aged 16, a carpenter’s apprentice, fell off a carpenter’s stool and 
injured his left wrist. He attended hospital at once and an X-ray was taken which apparently showed 
no abnormality. Seven weeks later, a further X-ray was taken, as he was still experiencing pain in 
the affected wrist and there was slightly limited movement. This showed increased density of the 
carpal lunate bone. Reinspection of the original films showed nothing except perhaps slight diminution 
in the longitudinal diameter of the lunate bone in the lateral view. The wrist was at once immobilized 
in a plaster cast in the position of function. This was retained for six months. The wrist was X-rayed 
at intervals throughout the period of immobilization. The lunate bone was found to undergo the same 








Fic. 4 (Case I).—Left wrist, 23.12.47. Eight months after onset of symptoms. The bone is 
completely revascularized and bone texture is almost normal. The lateral view shows marked 
narrowing of vertical diameter. 





Fic. 5 (Case I).—Left wrist, 21.7.50. Three years three months from onset. 
Bone texture is normal but there is distortion of the lunate. 


changes which avascular necrosis shows in other bones—first apparent fragmentation and then revascu- 
larization. The X-ray taken when plaster was discarded showed almost normal bone texture (Fig. 4), 
but the vertical diameter of the bone was diminished and the transverse diameter slightly increased. 
Physiotherapy was now commenced and he returned to work one month after removal of the plaster. 
At this time, the range of dorsiflexion of the wrist was full, but palmar flexion was a little restricted. 
Shortly afterwards he was called up into the R.A.F. for National Service and recently he has joined 
the regulars. He has noticed no disability in the wrist. On recent examination, three yea's 
since the onset of symptoms, his wrist was found to be normal. An X-ray shows slightly altered 
shape, but normal:bone ‘texture (Fig. 5). 
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Fic. 6A, B, ©. D (Case I).—15.2.48. Left and right wrists taken three months after first complaint 
of pain. {The right wrist shows slight narrowing of the vertical diameter in the lateral view (8). 
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0 Fic. 7 (Case I]).—Right wrist, 26.4.48, ten weeks later. There is now very definite narrowing of 
ered the vertical diameter and the lunate is dense. 
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Case II.—A left-handed probationer nurse, aged 18, complained of pain of recent origin in her 
right wrist which was diagnosed as tenosynovitis. The wrist was immobilized in plaster for three w 
weeks and then wax baths and active movements were instituted. No trouble was experienced for st 
three months, but the pain recurred and the movements of dorsiflexion and palmar flexion were found 0 
to be restricted. An X-ray was taken which was passed as normal. A manipulation of the wrist was 
carried out under gas anesthesia and full movement was obtained. This was followed by physio- 
therapy, but little progress was made. Seven weeks after the manipulation, a further X-ray was taken. 
This showed definite changes of avascular necrosis. Re-examination of the X-ray taken before the 
manipulation showed a definite compression fracture of the lunate bone. The patient could not 
remember any injury which might have produced the fracture. 
Fic. 8 (Case I/).—Right wrist, 26.10.48, eight months after onset of symptoms. 
The lunate is both avascular and deformed. 
J 
| 
I 
A B 
Fic. 9 (Case 11).—Right wrist, 26.10.50. There is little change since previous 
films two years ago. ' 
1 
A plaster cast was applied to the wrist in the position of function and this was retained for six 
months. X-rays at intervals showed fragmentation of the lunate bone but revascularization did not | 
occur completely. The bone showed the typical narrowing of the longitudinal diameter and increace 
of the transverse diameter. When splintage was discontinued, physiotherapy commenced. One year | 
later the patient entered a physiotherapy school as a student. Three years after the initial symptoms, 
she writes that she can do her work without any trouble, but has restricted dorsiflexion of the wrist 
and is unable to stand on her hands. A recent picture shows changes typical of established Kienbéck 's ( 
disease (Fig. 9). 
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Cause Il1.—A Pole, aged 30, right-handed and a farm-worker, attended the Outpatient Department 
with a painful right wrist-joint, which he had experienced for more than one month. The pain 
started after he had been using a hedging hook forcibly, but he did not remember a definite injury. 
On examination, the dorsum of the wrist was a little swollen and the movements of dorsiflexion and 














Fic. 10 (Case JII).—Right wrist, 5.10.50. Vertical diameter slightly diminished 
and density of the lunate increased. 





BAZ 4 
Fic. 11 (Case ///).—Right wrist, 30.11.50. Avascular necrosis of the lunate is far advanced. 


palmar flexion were restricted by pain. An X-ray showed there was also increased density of the 
lunate bone, and some irregularity and narrowing of the longitudinal diameter, suggestive of a com- 
pression fracture. A plaster cast was applied for one month and then removed for X-ray examination. 
This showed definite avascular necrosis of the lunate bone. This case is still under treatment in 
plaster and further X-rays leave no doubt about the diagnosis (Fig. 11). 


As a result of my experience with these cases, I believe that Kienbéck’s disease is the 
result of trauma which cuts off the blood supply to the lunate bone and produces avascular 
necrosis with all its sequela. This may be caused by a compression fracture which appears 
to be relatively common or by direct injury to the vessels. Compression of the bone due 





to muscle pull may occur when the bone is soft. During the stage of reorganization, unless 
the wrist is immobilized, complete substitution of the bone is impossible, because of deficient 
circulation, and the typical picture of Kienb6ck’s disease is seen. 

Thus, Kienbéck’s original theory of causation is partly true, but he considered that the 
compression fracture was secondary to the softening processes. The changes cannot be 
explained in every case, as Stahl states, on the basis of decalcification and sclerosis in a 
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non-healing compression fracture, for all 3 cases here described showed avascular necrosis 
of the whole bone in the early stages. 

Plaster immobilization was successful in the treatment of the first case and partly so in 
the second. The immobilization must be continued for a minimum of six months until 
revascularization has occurred or the X-ray appearances remain static. Plaster has a place 
in the treatment of the early case of Kienbock’s disease, but there can be no virtue in placing 
the established case in plaster as Stahl states, except perhaps to relieve the symptoms of 
recent injury, and certainly immobilization should not be continued for as long a period as 
four years, which Brailsford advocates (1944). He complains that he has been unable to 
get a surgeon to comply with this form of treatment which is not very surprising. Careful 
excision of the lunate bone in the established case with symptoms advocated by Mouat, 
Wilkie and Harding (1932) is probably the best form of treatment, as was pointed out by 
Dornan (1949) recently. 

Watson-Jones (1940) has insisted that the diagnosis of a simple sprain of the wrist must 
be accepted with considerable caution and that the diagnosis is no more than provisional 
until the X-ray examination has been repeated after an interval of two weeks. Unless 
these precautions are taken, crack fractures of the scaphoid will be overlooked and serious 
disability may arise in later years. This view is now universally endorsed, but in the differential 
diagnosis of the sprained wrist early Kienb6ck’s disease must be considered in addition to 
fractures of the scaphoid. Greater care should be taken in looking for compression fracture 
of the lunate bone and an additional X-ray examination at the end of six to eight weeks from 
the onset of symptoms, if they persist, might bring to light the relatively increased density 
of avascular necrosis, the forerunner of Kienb6ck’s disease. This can always be seen, but 
the compression fracture is not so apparent. 


SUMMARY 
Three early cases of Kienb6ck’s disease of the carpal lunate bone are described. The 
author regards the lesion as one of avascular necrosis which may be caused either by com- 
pression fracture or by direct injury to blood vessels supplying the bone. 
Plaster immobilization if carried out early results in restitution of normal bone texture. 


I am indebted to Mr. Arthur Reaney, radiographer at the Princess Elizabeth Orthopedic 
Hospital, Exeter, for the excellent radiographs and reproductions. 
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Observations on the Human Placenta 


By W. J. HAmiLton, M.D., D.Sc., F.R.S.E. 
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and J. D. Boyp, M.A., M.Sc., M.D. 
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THE increase in our knowledge of the early stages in human development and implantation 
which has been made in the past ten years provides a suitable basis for the study of the 
developing and of the mature and fully functioning placenta. This increase has been due 
chiefly to the contributions of Hertig and Rock (1941, 1945, 1949) though other investigators 
(see Hamilton, Boyd and Mossman, 1945, and Hamilton and Boyd, 1950, for literature) 
have given less significant, but confirmatory, descriptions. Advances in knowledge of the 
later stages of human placentation have, however, not kept pace with the contributions to 
knowledge of early development and there is still wide disagreement and considerable doubt 
about a number of fundamental points in the structure of the fully established placenta. 

Considering that the time was ripe for a re-assessment of the basic structure of the placenta 
the authors, during the past few years, have collected material from over 100 dated pregnancies 
including 21 placentz still in situ. The preliminary study of this material has demonstrated 
the importance of such in situ specimens if a correct interpretation of placental structure and 
function is to be attempted. Indeed many of the doubtful and incorrect accounts of the 
basic structure of the placenta are, in our opinion, due to the restriction of its study to post- 
partum specimens. It must be pointed out that the study of in situ placente is rendered 
difficult by the infrequency with which such specimens are obtained and by the special 
problems presented in the serial sectioning of such large and technically refractory material. 
Nevertheless among the available material there is a number of well-fixed in situ specimens 
and, as the illustrations will show, it has been possible to section them successfully in 
extensive series. 

It has, however, been thought that by presenting, however briefly, some aspects of the 
results so far obtained certain fundamental misconceptions in the literature will be indicated 
and the extensive gaps in our knowledge revealed. The points to which special attention 
has been directed are (1) the arrangement, nature and manner of growth of the placental 
villi, including their relationships with each other and with the basal plate (area of attachment 
of the placenta to the decidua); (2) the relationship of the maternal blood vessels to the 
intervillous space and the nature of this space; (3) the changes in the decidua during preg- 
nancy and the alterations in its structure with increasing placental size; (4) the growth of 
the placenta; and (5) the nature of the placental membrane. Observations have also been 
made on the histo-chemistry of the placenta and decidua, following the lead given by 
Wislocki and his collaborators (1943, 1948a, 19485), but it is not intended to consider these 
observations, except incidentally, in the present communication. 

(1) Arrangement and nature of the placental villi—Currently there are three quite different 
concepts of the relationship of the chorionic villi to each other and to the basal plate. The 
first, and earliest, is that which considers the fundamental structure of the human placenta 
to consist of frond-like villi arising from the chorionic plate. The villi, on this view, are 
believed for the most part to float freely in the intervillous space. Some of them, however, 
JUNE—OBSTET. | 












490 Proceedings of the Royal Society of Medicine 32 


are considered to reach and fuse with the basal plate and thus to become intercalated into 
the “trophoblastic shell”. Most of the villi are thought of as floating in the intervillous 
space like water weeds in an aquarium (Stieve, 1948). The second interpretation is that 
associated with the name of Spanner (1935): this investigator considered that all the villj 
extend from the chorionic plate to the basal plate whence, after fusing with the “trophoblastic 
shell”, they bend back into the intervillous space and hang freely like the branches of a 
weeping-willow tree (Stieve, 1948). This concept of Spanner’s has been widely accepted. 
The third concept of the villi, advocated very strongly by Stieve in a number of communi- 
cations (1940a, 1942, 1948) considers that the placenta is fundamentally labyrinthine in 
structure and that the ultimate branches of the “villi” fuse with each other to form a tri- 
dimensional lattice work. Our material, and more particularly our sections of placente 
in situ, lends support, though in a limited sense, to the Stieve concept. Many villi can be 
seen to join by way of their lateral branches. We have not, however, been able to persuade 
ourselves that these fusions of the “fringing villi’ (Stieve’s ‘“‘Gitterzotten”’) are regularly 
more than fusions of their syncytial covering although there is some evidence for occasional 
junctions by way of the connective tissue cores and even by their contained foetal blood 
vessels. The arrangement, however, is such that the intervillous space is much more like a 
labyrinth, or the interstices of a sponge, than the widely opened space required by the first 
two interpretations. It can be pointed out that the method of early development of the 
intervillous space, by the flowing together of the lacunz in the syncytio-trophoblast, supports 
an interpretation of the space along the lines indicated by Stieve rather than an explanation 
that envisages the space as a cavity into which the villi secondarily extend. 

(2) The relationship of the maternal arteries and veins to the intervillous space.—Here, 
again, there is a wide diversity of opinion. Until the contribution by Spanner (1935) it was 
generally accepted that the uterine arteries opened into the intervillous space principally 
in the neighbourhood of the margins of the septa which divide the placenta into cotyledons. 
This view was due principally to the descriptions given by Bumm (1893) who thought, 
indeed, that most of the terminal uterine arteries opened into the intervillous space quite 
far down in the septa, and remote from the basal plate. On the other hand the uterine veins 
were considered to open out of the intervillous space through openings in the basal plate in 
the interseptal zones. In this way the flow of maternal blood in the intervillous space was 
described as being from the lower (chorionic) ends of the septa to the basal plate. This de- 
scription has been widely accepted but critics have not been lacking and, as early as 1901, 
Webster wrote that Bumm’s “beautifully figured artery coiling outward in a decidual hillock, 
and then sending jets of red paint outward among the villi must be regarded only as a 
pretty fancy”. 

Spanner gave quite a different description. Observations on injected uteri led him to 
consider that the uterine arteries open through the basal plate in the inter-cotyledonary 
areas. From here the maternal blood then passes down through the intervillous space around 
the villi and on reaching the region of the chorionic plate is directed towards the periphery 
where it drains into a marginal venous sinus which, in turn, discharges into the uterine 
veins. This account has aiso been widely accepted in the literature. It has the attractive 
feature of appearing to explain the method of blood circulation in the intervillous space. 
When added to Spanner’s account of the villi the final arrangement is such that the flows 
of the maternal and fcetal bloods are in mutually advantageous directions from the point of 
view of exchange. In our material, however, there is no macroscopic or microscopic evidence 
for the existence of Spanner’s marginal sinus (Figs. 1, 2, 3 and 4). The material is now 
considerable and in extensive serial sections. It seems to us unlikely that the marginal sinus 
is a feature of the normal placenta. Indeed we are forced from a study of our material to 
accept as essentially accurate Stieve’s severe strictures on this aspect of Spanner’s work. 
Further, our sections show numerous openings of maternal veins all over the basal surface 
of the placenta (Fig. 5). The veins are of varying sizes at their points of exit from the inter- 
villous space but are occasionally so large (Fig. 6) that quite extensive portions of the terminal 
villi may “‘herniate” into them. These villi then have the curious appearance, in isolated 
sections, of lying free on the uterine side of the basal plate, in the lumen of a component of 
the uterine decidual venous plexus (Fig. 7). When the specimens are examined in serial 
sections, however, such “herniated” villi can always be traced back to the intervillous space 
through the mouth of a vein in the basal plate. Our view of the connexions between maternal 
vessels and the intervillous space is, therefore, not revolutionary, indeed in a sense, it is 
reactionary, for, in essentials, it goes back to Farre (1859) and, even earlier, Goodsir (1845) 
had figured the fundamental arrangement correctly. It is, that the arteries and veins open 
into or out of the intervillous space more or less regularly over the whole surface of the 
basal plate. The openings of the arteries are, possibly, concentrated to some extent around 
the bases of the inter-cotyledonary septa but the veins appear to be quite randomly distributed 
save near the margin where they are, perhaps, a little more numerous. This view of the 
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Fic. 1.—Photograph of half placenta in situ of specimen H. 219 (foetus measured 157 mm. C.R.L.). 
Note marked vascularity of uterine wall opposite central part of basal plate. x 1-4. 











FiG. 2.-Photomicrograph of marginal region of placenta in situ of specimen H. 212 (foetus measured 
145 mm. C.R.L.). Note the complete absence of a marginal sinus and the looseness of the attenuated 


decidua over the basal plate. 4. 


W J. HAMILTON and J. D. Boyp: Observations on the Human Placenta. 
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Fic. 3.—Section of placenta in situ of specimen H. 212. There is much fibrinoid deposit in the 
region of the chorionic plate and absence of the marginal sinus. 2. 

Fic. 4.— Photomicrograph of marginal region of placenta in situ of specimen H. 7 (fcetus 
measured 240 mm. C.R.L.). Note the absence of a marginal sinus. ‘ 





_ Fic. 5.—Detail of placenta in situ of specimen H. 212. The opening of a uterine vein from the 
intervillous space is shown. The trophoblastic shell can be seen in the lower part of the figure. ~ +40. 
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Fic. 7.—Decidua and basal plate of specimen H. 212 (foetus measured 145 mm. C.R.L.). In the 
central part of the figure a number of villi can be seen lying in the decidua. They are situated in 
the lumen of a uterine vein. x 120. 


W. J. HAMILTON and J. D. Boyp: Observations on the Human Placenta. 
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C.R.L.). It shows secretion in the glands of the decidua basalis. » 120. 











FiG. 9.—Photomicrograph of marginal region of placenta of specimen H. 212 (foetus measure! 


145 mm. C.R.L.). It shows sub-chori 


Note absence of marginal sinus. 
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method whereby the maternal arteries and veins are connected with the intervillous space 
has tie disadvantage of leaving unexplained the free circulation of blood in this space. It 
has not the functional appeal of the interpretations of either Bumm or Spanner. This 
disad vantage is much more than compensated for by the fact that it corresponds with what is 
actually found in well-fixed sections of placentz in situ. The need for a functional explanation 
of the circulation in the intervillous space is hardly met by postulating an arrangement of 
the \essels which however useful in explaining the flow has actually no basis in anatomical 
fact! 

(3) Changes in the decidua during pregnancy.—A striking feature of the sections of placente 
in siiu during the stage of functional maturity (say from the fourth month to term) is the 
extraordinary “‘looseness” of the decidual tissues between the basal plate and the uterine 
musculature. In this position the decidua consists of a very dense venous plexus and of dilated 
and distorted uterine glands with extremely thinned walls. There is little cellular material 
lying between the veins and the glands but terminal branches of the uterine arteries traverse 
the interstices to reach the basal plate. The appearances are such as to raise the question of 
the mechanism whereby the placenta is held in position. The uterine glands preserve 
secretion in their lumina until quite late and long after the flattened cells of the glandular 
walls can be considered as capable of active secretory processes (Fig. 8). Many of the glands 
can be followed into the bases of the inter-cotyledonary septa where they end blindly. At 
the margins of the placenta the decidual tissue becomes more compact. It always shows, 
though to a variable extent, a sub-chorial extension. This sub-chorial extension of the 
decidua is, in our opinion, a result of the lateral extension of the placental margin during 
its growth (Fig. 9). 

(4) Growth of the placenta.—Our observations on the growth of the placenta confirm in 
general the opinion held by Stieve (19404) and are contrary to the views expressed by Spanner 
and others. According to Spanner’s conception, the placenta does not grow in circumference 
during the second half of pregnancy, but only in thickness. Our specimens show, as did 
those of Stieve, that the placenta continues to grow in circumference throughout pregnancy. 
This increase in diameter is brought about in part, at least, by growth at its edge. But more 
data are required before interstitial growth can be excluded. Unlike Stieve we have found 
that, within narrow limits, the placenta does increase in thickness during the second half of 
pregnancy. The greatest increase in thickness, however, occurs from the fourth to the 
seventh month. 

(5) Placental membrane.—In the human placenta this term is used to designate the full 
thickness of the foetal tissue which separates the maternal blood in the intervillous space from 
the foetal blood in the capillaries of the villi. This ‘“*membrane” has been shown by many 
investigators to be a structure of unusual complexity and not a simple semi-permeable 
membrane. It is not our intention to give an account of its structure in the different vertebrate 
groups, but to refer briefly to the membrane in the human placenta. 

During the course of gestation, the membrane varies greatly in its thickness. In the early 
period of development it is much thicker than in the last half of pregnancy. When the 
blood capillaries first make their appearance in the villi, the foetal blood is separated from 
the maternal blood by the endothelium of the foetal capillary, the surrounding mesenchyme 
and the two layers of trophoblast. By the fourth month of pregnancy, the cyto-trophoblast 
on the villi begins to disappear and is completely lost by the fifth month. From this time 
until term, the placental membrane consists of the endothelial lining of the foetal capillary, 
a very attenuated layer of mesenchyme and syncytio-trophoblast. We have not observed 
any marked difference in the thickness of the placental membrane during the last half of 
pregnancy. The membrane varies in thickness in different regions of a given placenta but 
it may be as thin at the fifth month as at the ninth month. 

The efficiency of the membrane is not necessarily related to its thinness. As Wislocki 
has stressed, if the membrane has secretory activities, the relative thickness is unimportant. 

Flexner and his colleagues (1948) have shown that there is considerable increase in the 
permeability of the placental membrane to radioactive sodium as gestation proceeds. The 
peak of transfer is at the 36th week when it is seventy times greater than at the 9th week. 
This peak is followed by a rapid decline in the last weeks of pregnancy due, amongst other 
things, to the ageing of the placenta associated with retrogressive changes in the feetal 
blood vessels, or to the deposition of fibrin. Hellman et a/. (1948) found a fivefold increase 
in the transfer rate of heavy water per unit of placenta from the 14th week until full term. 
The transfer coefficient for water is five times that of sodium from the 12th to 35th week. 
This difference may be due to the secretory activity of the membrane or to its- physical 
characteristics or, owing to the growth of the whole placenta, to the increased surface area 
of the placental membrane. It may be that a further factor is the pressure in the feetal 
circulation. This gradually increases as pregnancy advances. The higher head of pressure 
may influence the permeability. 
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The Surgical Menopause Following Hysterectomy: 
A Study of 332 Cases. [Abstract] 


By N. A. RICHARDs, M.B., B.S., M.R.C.O.G. 


MANy investigators have come to the conclusion that hysterectomy hastens the onset 
of the climacteric. A survey of the literature, however, reveals that, for the last fifty years, 
two groups of gynecologists have held opposite opinions on whether conservation of one or 
both healthy ovaries delays the onset of the menopausal syndrome, or lessens the severity 
of the associated symptoms. 

This is a brief account of an investigation which Dr. P. M. F. Bishop, Mr. William Kenny 
and I have carried out in an attempt to obtain some information on this problem. The 
records at Chelsea Hospital for Women were searched for public ward patients up to the 
age of 45 on whom hysterectomy had been performed between the years of 1944 and 1948 
inclusive and 332 of these patients were personally interviewed and examined. 

It was decided to include in our series women up to the age of 45 at the time of operation, 
so that the best use could be made of the clinical material available and, in the final analysis, 
patients who were having hot flushes before operation were discarded (20 cases). 

In assessing each case particular attention was paid to the incidence, frequency and 
severity of hot flushes following hysterectomy. It was considered that, with all subjective 
symptoms except hot flushes, it would be difficult to establish a menopausal relationship 
as they are so commonly associated with functional neuroses. 

It was decided to consider that hot flushes which occurred within two years of hysterectomy 
were due to operative interference. This was not, however, an invariable rule and each case 
was assessed impartially and with considerable care. 

The effects of hysterectomy with ovarian conservation, with unilateral oophorectomy and 
with bilateral oophorectomy are shown in Table I. 


TABLE I.—INCIDENCE OF HoT FLUSHES 
No. of _ Incidence of hot flushes 
o/ 


Operation cases Number yA 
Hysterectomy with ovarian conservation .. 204 55 27 
Hysterectomy with unilateral oophorectomy 66 34 52 


Hysterectomy with bilateral oophorectomy 42 41 98 
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: is clearly shown in this series of cases that a single conserved ovary does not take over 
the ‘unctions of the removed ovary and, if one ovary is removed at operation, the likelihood 
of the development of menopausal symptoms is doubled; that is to say, approximately 50% 
will experience the menopausal syndrome, as compared with 25% in those cases where both 
ovaries have been conserved. 


hese figures indicate the necessity for conservation not merely of “some” ovarian tissue 
at operation, but of as much healthy ovarian tissue as possible. 


When both ovaries were removed at operation 98% of patients developed menopausal 
symptoms, which appeared either immediately after, or within several weeks of operation, 
and were generally more distressing than in those cases in which there had been conservation 
of some ovarian tissue. 


Information was also sought concerning changes in libido as a result of the operation. 
In this series hysterectomy with removal of both ovaries caused the greatest decrease in 
libido and the results shown in Table II indicate the importance of ovarian conservation 
in the maintenance of libido after hysterectomy. 


TABLE II.—TuHe Errect oF HYSTERECTOMY UPON LIBIDO 


No. of ~ No. of , 
cases with cases with cases with cases with 
No. of | decreased decreased increased increased 


Operation cases libido libido libido libido 
Hysterectomy with 
Ovarian conservation 152 53 35 8 5 


Hysterectomy with 
unilateral oophorec- 
tomy ; a 48 20 42 3 6 


Hysterectomy with 


bilateral oophorec- 
tomy - ae 33 20 60 


N 
a 


In addition to information on subjective symptoms, the following objective studies were 
carried out: (1) Vaginal smears. (2) Basal temperature records. (3) Vaginal examination 
to detect tumour formation in retained ovarian tissue. 


A more detailed account of our findings is to be the subject of a paper, to be published 
at a later date, and it is proposed to mention here only that, following vaginal examination 
of 242 cases in which one or both ovaries had been conserved, there was no evidence of patho- 
logical changes in the retained tissue. 


The etiology of the surgical menopause following simple hysterectomy.—The question of 
an explanation of the 25% incidence of an early climacteric in those cases in this series who 
had a simple hysterectomy presents itself. Several reasons for this phenomenon have been 
suggested—namely, interference with the ovarian blood supply at operation, disturbance of 
the normal endometrial-ovarian relationship and the possibility of the existence of a uterine 
hormone. 


Whatever factor is responsible for the appearance of an early climacteric after simple 
hysterectomy it is obviously not a constant factor, as in this series it occurs only in 25% 
of cases. Furthermore, ovarian activity is not abruptly terminated but tends to wane over a 
period. The most probable variable factor which suggests itself is interference at operation 
with the ovarian blood supply. 


It is suggested that after hysterectomy the attenuated, even if adequate, blood supply to 
the ovary may be unwittingly damaged by the surgeon. Any procedure which puts tension 
on the long, slender ovarian vessels may bring about thrombosis of arteries or veins and thus 
destroy completely the ovarian blood supply; just as any operation for undescended testicle 
which produces even moderate, if continued, traction on the testis damages its blood supply 
and causes its atrophy. 


It is therefore suggested that, after hysterectomy, the pelvic peritoneum should be closed 
without tension, so that the ovaries are left as near as possible to their true anatomical 
position in the ovarian fossz on the lateral walls of the pelvis. 
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Mr. D. Latto: 


A COMPARISON OF THE RESULTS OF MENOPAUSAL 
MENORRHAGIA TREATED WITH RADIUM, AND THAT TREATED 
BY HYSTERECTOMY (WITH OR WITHOUT REMOVAL OF OVARIES) 


Radium Hysterectomy 


Total cases .. _ _ 100 124 
Discharge a ae oa 22 3 
Pruritus ~ - a 8 0 
Backache ro si is 16 4 
Severe flushes . . a eas 26 15 
Recurrence of hemorrhage .. 14 _- 


The dose of radium used was 50 mg. for forty hours screened with 1-5 mm. platinum and the 
whole apparatus screened by rubber as is used in treating cases of carcinoma of the cervix (2,000 
mg. hours). 

All the 224 cases were followed for at least two years. 


Discharge.—Apart from a slight discharge immediately after, in almost all cases treated with 
radium, 22 had, in addition, a severe discharge requiring treatment. 

In the cases treated by ‘hysterectomy, only 5 cases had a discharge. One was caused by a 
Trichomonas vaginalis infection and the other 4 were not severe and were due to a small area of 
granulation tissue in the vault of the vagina. 


Pruritus.—8 of the cases treated by radium had severe pruritus or vulval pain. This condition did 
not occur in the cases treated by hysterectomy. 


Backache.—Backache was apparently also commoner after radium therapy, but this may be 
because the radiation group of patients had to be followed for longer periods in the out-patient 
clinic because of other symptoms, such as vaginal discharge. 


Severe flushes.—Severe flushes requiring treatment occurred in 26% of the radium cases. In the 
cases treated by hysterectomy, flushes occurred only in 15 (12%). However, in all the 15 cases 
bilateral oophorectomy had been performed. These 15 cases occurred in 59 cases where the ovaries 
were removed—an incidence of 25:-5%. The numbers are small, but it would appear that radium 
therapy, or removal of the ovaries, is followed by severe flushes in an equal proportion of cases (this 
confirms McLaren’s findings reported in 1941, J. Obstet. Gynec., 48, 27). 

None of the 65 patients who had a hysterectomy without removal of the ovaries had severe flushes. 


Recurrence of hemorrhage.—Most cases had two or three periods after radium treatment but 
14 cases had a recurrence of hemorrhage after six months. 4 required total hysterectomy and 
bilateral salpingo-oophorectomy. 1 is on the waiting list for hysterectomy. 2 cases had radium 
treatment repeated. 3 cases had curettage, but the curettings were scanty. 2 cases were examined 
but very little abnormal found. (One was thought to be caused by senile endometritis and vaginitis: 
the other was thought to be a bleeding from the rectum—radium proctitis.) 2 cases were caused 
by stilboestrol therapy. There were no maternal deaths and no cases of carcinoma in either series. 


Conclusion.—As the ovaries lie at a very variable distance from the uterus, it is not surprising that 
radium treatment is unreliable for menopausal menorrhagia, as well as having the unpleasant 
sequela mentioned previously. As the results of radium treatment compare unfavourably with 
hysterectomy. hysterectomy should be the method of choice unless there are clear contra-indications 
to the operation. 
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Section of Medicine 
President—C. E. Lakin, M.D., F.R.C.P., F.R.C.S. 


[January 23, 1951] 


DISCUSSION ON THE MANAGEMENT OF THROMBOPHLEBITIS 


Professor W. Melville Arnott (United Birmingham Hospitals): The majority of organic 
problems in late middle life and old age are directly or indirectly concerned with intravascular 
clotting mainly arterial but in no small measure venous as well. Intra-arterial or intracardiac 
thrombus formation is predominantly due to well-established disease of the vessel wall 
but in this Discussion we are primarily concerned with the eztiologically much more 
complex problem of venous thrombosis. 

Rational therapy must be based on etiological diagnosis, consisting of an appreciation 
of the various causal factors. Few disorders illustrate so well as thrombophlebitis the 
general principle that ztiology is rarely unique. While the factors causing venous thrombosis 
are but imperfectly understood it seems likely that its occurrence is due to the summation 
of a variety of influences, each by itself insufficient to start the process but potent in the 
aggregate. The mechanism of coagulation is complex and its study demands the full 
resources of clinical pathology and biochemistry. Nevertheless, without knowing the 
intimate details of the process we clinicians are in a position to recognize predisposing 
circumstances. 

[ think the first point is that thrombophlebitis—apart from thrombophlebitis migrans— 
is uncommon as an isolated disease entity in an apparently healthy individual; it is 
characteristically a complication of injury—using the term in the widest sense. 


ROLE OF INJURY 


Venous thrombosis occurs when a vein is damaged by mechanical forces, chemical 
irritants—such as hypertonic solutions or various sclerosing agents—and proximity to 
the site of infective inflammation. In many cases there is no obvious mechanical connexion 
between the area of injury and the site of thrombosis. What is the link between a primary 
lesion such as a gastrectomy or a myocardial infarction and the secondary patch of thrombo- 
phlebitis? A number of the variables concerned are known to be altered in the direction of 
promoting coagulation. Prominent amongst these is the platelet count which following 
operation or parturition steadily increases until it reaches its maximum about the tenth 
day (Hueck, 1926; Wright, 1942). Wright (1942) also showed that the adhesiveness of the 
platelets increased to a maximum at about the same time after injury, this she interpreted as 
indicating that the platelets were relatively immature as the result of recent massive release 
from their parent megakaryocytes. While it is well known that coagulation in vitro occurs 
satisfactorily in the absence of platelets, there is much to support the belief that an in vivo 
aggregation of platelets such as occurs on a traumatized endothelial surface favours a 
thrombosis perhaps because of a local concentration of thrombokinase. 

Clinically it is a matter of some importance to note that the incidence of post-traumatic 
thrombophlebitis is very small during the first two to three days but thereafter rises steadily 
to a maximum at about the tenth day and decreases to a small figure between the twentieth 
and thirtieth days. Those who practise the prophylactic use of anticoagulants need not 
commence treatment until the fourth post-operative day, a circumstance which the surgeon 
may find convenient. 

Another contributory result of injury is slowing of the rate of venous blood flow, particularly 
in the lower part of the body. This may result from the hemodynamic adjustments of 
shock, hemorrhage, sedation, low-output cardiac insufficiency or merely from immobility. 
The presence of extensive varicosities in the lower limbs provides areas of particularly 
sluggish flow. Advanced years seem to favour thrombophlebitis. According to Cosgriff 
(1947) more than 60% of all post-operative venous thromboses and emboli occur in the 
age-group over 50 years and more than 80% in the age-group over 40 years. Whether this 
predisposition of the elderly is due to the higher incidence among them of major operative 
procedures such as those for malignant disease and amputations combined with greater 
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post-operative immobility or whether more subtle factors play a part is a matter for 
speculation and observation. Cosgriff (1947) also observes that thrombo-embolism is at 
least twice as frequent in obese individuals as in those of normal weight. 

The known factors predisposing to venous thrombophlebitis may therefore be summari ed 
as follows: (1) Major-operations and injuries, particularly those involving the abdomen 
(especially the pelvis) and lower limbs, (2) parturition, (3) myocardial infarction, (4) malignant 
disease, (5) extensive lower limb venous varicosities, (6) advanced years, (7) obesity, (8) low- 
output cardiac insufficiency. 


RECOGNITION OF THROMBOPHLEBITIS 


Most thromboses commence in the deep veins of the calf muscles and may extend 
proximally along the deep saphenous vein to the femoral vein. Sometimes the signs are 
obvious, consisting of considerable pain and tenderness with visible redness and palpable 
hardening along the line of the saphenous vein and some cedema of the foot and ankle. 
Some fever, tachycardia and elevation of the sedimentation rate are usual. More often the 
tenderness is slight and detected only by careful palpation of the calves combined with 
dorsiflexing the foot by pressure on the distal portion of the sole of the foot (Homans’ 
test). Unfortunately a proportion of cases show no evidence of thrombophlebitis until 
the occurrence of a pulmonary infarct or even a massive pulmonary embolism. Although 
surgeons are fully alive to the necessity for making these observations in post-operative 
cases, it is still not uncommon for the physician to omit them in the routine care of medical 
illness. I have the good fortune to work with surgeons who when they operate on patients 
from the Unit allow them to return to our wards so that I share in their post-operative 
care. Among the many advantages that accrue from this practice is that the problem of 
thrombophlebitis is viewed widely and we physicians are kept alive to its potentialities. 

House physicians should make a practice of examining the lower limbs for evidence 
of thrombophlebitis before examining the chest as the discovery of its presence provides 
the strongest possible contra-indication to the deep breathing manceuvres by means of 
which the patient assists auscultation of breath sounds. No single exercise—except perhaps 
defzecation—is better calculated to precipitate a pulmonary embolism. Because of this 
risk I forbid deep breathing requests to patients in whom a sudden occurrence of chest 
pain has aroused the suspicion of a pulmonary embolism. 

A signal advance both in the diagnosis and management of thrombophlebitis would be 
some reliable and discriminating test of blood coagulation. The time-honoured Lee and 
White method is relatively insensitive, indeed it is often incapable of demonstrating the 
prolongation of clotting time resulting from the use of dicoumarol. However, there is good 
reason to believe that much of its insensitivity can be overcome by the avoidance of glass 
as the surface presented to the blood. The in vitro coagulation time is much prolonged by 
the use of tubes made of plastics such as Perspex or glass tubes lined with collodion, 
paraffin or a silicone. Kadish (1947) found that performing the Lee and White test with a 
lucite tube gave values in normal people of from fourteen to nineteen minutes as compared 
with six to seven minutes when glass tubes were used. In cases of thrombophlebitis the 
lucite tube method showed shortening of the coagulation time to six to eight minutes while 
when dicoumarol was used the coagulation time was increased to thirty or forty minutes. 
Nevertheless, Wright (1947) states that even with the lucite tubes the coagulation times 
during dicoumarol therapy have proved too erratic to enable the method to be used as a 
substitute for the much more exacting prothrombin clotting-time estimation. 


THERAPEUTIC MEASURES 


As far as I can ascertain from the literature the term “‘conservative” in relation to this 
therapeutic field generally excludes the use of anticoagulant drugs and venous ligature, 
although by some it implies all measures short of operation. It is in the former sense thit 
I use the term here. 

It is necessary to emphasize that in this subject valid conclusions as to the value of this 
or that procedure can be made only on the basis of a comparatively large series of cases, 
adequately controlled by a group of comparable size similar except for the method under 
trial. It is no exaggeration to say that most of the literature on the subject is worthless 
because of ignorance or wilful neglect of the most elementary statistical principles. However 
offensive it may be to our amour propre and sense of individualism we must realize that most 
of us are in no position to dogmatize about the value of this or that line of treatment. We 
must rely on those who have conducted careful and statistically sound tests. Personally [ 
am not the proprietor of an adequate group of cases so that my views are based on suci 
published reports as seem to emanate from observers with some appreciation of scientific 
method. 

The records of 4,580 cases of venous thrombosis collected by Cosgriff (1947) showed that 
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with conservative treatment alone 21% developed subsequent thrombosis, 29% had 
pulmonary emboli and 14% died of pulmonary embolism. 

Conservative measures need little discussion; they consist of supporting the lower limb 
in an elevated position and the application of warmth. This latter is best done by wrapping 
the [imb in cotton-woo! retained in position by a many-tailed bandage which allows of 
inspection without moving the limb. A convenient source of heat is an electric pad. I do 
not believe in any subtle superiority of one source of heat as opposed to another and I 
cannot conceive of it having any action other than that of promoting vasodilatation which 
may be beneficial. As some authorities seem to have convinced themselves that the 
application of cold is more beneficial it seems likely that neither thermal manceuvre has 
any appreciable effect on the disease. Indeed the total benefit to be derived from conservative 
measures apart from rest is probably insignificant and for purposes of therapeutic trial 
can safely be regarded as the “‘No Treatment” of the control series. 


ANTICOAGULANT THERAPY 


This form of treatment is a substantial advance in the care of thrombophlebitis, indeed 
it ranks high among modern developments in therapeutics. I have already quoted 
Cosgriff’s figures for the results of conservative treatment; he made a similar collection of 
2,267 cases of thrombophlebitis treated by anticoagulants and of these only 1-1% had 
further thrombosis, 1:1°4 had pulmonary emboli and 0-9°%% died of pulmonary embolism. 
It seems, therefore, that there is a good case for anticoagulant therapy. 

There is room for improvement and scope for discussion in almost every aspect of 
anticoagulant therapy. What are the controversial problems? The aim of anticoagulant 
therapy is to modify the humoral blood coagulation mechanism so that further propagation 
of the thrombus in the affected vein is prevented, and opportunity given for the existing 
thrombus to become securely attached to the wall of the vein. If a pulmonary embolus 
has already occurred then recurrence and secondary propagation of the embolus at the 
site of lodgment is prevented. 

As an anticoagulant heparin has pride of place. On entering the blood stream it combines 
with a co-factor and prevents the clotting of fibrinogen by thrombin and also the formation 
of thrombin from prothrombin. Its two main drawbacks are that it must be given parenterally 
and its action is shortlived so that the maintenance of a continuous depression of blood 
coagulability requires an intravenous drip or an intravenous injection every three hours. 
Some success has attended the use of a “retard” preparation of heparin in which it is com- 
bined with Pitkin’s menstruum (a combination of glucose, acetic acid and dextrose). 
A subcutaneous injection of this preparation will produce prolongation of clotting time 
for as long as forty-eight hours. It has a tendency to produce pain and induration at the 
site of injection but this can be minimized by careful buffering of the suspension. The 
Scandinavian workers (Jorpes, 1946; Bauer, 1946) believe that heparin exerts an in vivo 
effect additional to that shown by prolongation of the clotting time. They have reported 
the results of treatment of a large group of patients by intravenous injection at intervals of 
six to twelve hours and these compare favourably with other methods of therapy. There is 
some evidence that-the additional effect may be vasodilatory (Abrahams, 1950). 

Heparin therapy is safe provided that reliable estimates of blood coagulation are made 
at least once (preferably twice) daily. Overdosage can be promptly corrected by the intra- 
venous administration of 50 to 100 mg. of protamine sulphate and/or blood transfusion. 
A practical difficulty that is often encountered in a central hospital is that one has to 
treat patients in whom most of the available superficial veins have been squandered in the 
practice of intravenous medication and blood sampling. 


COUMARIN ANTICOAGULANTS 


Dicoumarol and its modern derivative tromexan when given orally depress the hepatic 
production of prothrombin and retard coagulation. The great advantage of tromexan is 
that the maximum effect of a single dose is attained in eight to twenty-four hours as compared 
with thirty-six to forty-eight hours with dicoumaroi. The literature contains reports of the 
successful treatment of many hundreds of cases with dicoumarol and Burt, Wright and 
Kubik (1949) report 126 cases treated with tromexan with no more untoward result than 
the occurrence of transient hematuria in one case who was in error given the ordered *dose 
twice on the fourth day of treatment. Safe usage is, however, absolutely conditional on a 
reliable daily estimation of the blood prothrombin content. 

[t is clearly difficult to establish efficient laboratory control especially where the demana 
for its use is infrequent. The main difficulty appears to be variation in potency of the source 
of thromboplastin. Nevertheless an increasing number of hospitals are succeeding in 
placing the test on a satisfactory basis by means of close co-operation between clinician and 
pathologist and rigid adherence to a well-tried technique. There is good reason to expect 
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that there will yet be evolved a simple and reliable test for prothrombin activity. \ uch 
useful information on this technical problem is contained in the transactions of the first 
conference on blood clotting held by the Josiah Macy Foundation (1948). Coumarin « -ugs 
should not be used where hepatic efficiency is impaired. Should hemorrhagic symp‘oms 
develop the drug must be stopped, vitamin K given intravenously and a blood transfi sion 
started. In my opinion the danger of inefficient laboratory control is not only overdosage 
but underdosage allowing the occurrence of further thrombosis. An unsolved problem 
in anticoagulant therapy is the time over which treatment should extend. Bearing in ind 
the natural history of thrombophlebitis I think it should be of the order of three weeks and 
it may occasionally be necessary to continue therapy for several months. The practice of 
using anticoagulants for a few days is of doubtful value. The opposition one sometimes 
encounters to anticoagulant therapy is due to failure to realize that successful results demand 
a standard of clinical and laboratory care comparable to that required in the control of a 
severe diabetic. Wright and Foley (1947) and Tulloch and Gilchrist (1950) make a strong 
case for the routine use of anticoagulants in myocardial infarction not only to limit the 
spread of the thrombotic process in the coronary artery but to minimize the risk of venous 
thrombosis. 

A final word about the prophylactic value of physiotherapeutic measures such as bed 
exercises and—where the fundamental disease permits—early ambulation. It is important 
to remember that valuable as those measures may be for other reasons, there is still some 
doubt that they significantly lower the incidence of thrombophlebitis (Powers, 1947). 
Nevertheless Wright and her colleagues (1951) have shown that in patients who were 
ambulatory during post-operative convalescence there is no slowing of the venous flow in 
arms or legs. In patients confined to bed there was, on the other hand, considerable slowing 
of venous flow in the legs most marked at ten to twelve days after operation. I believe 
therefore that early movement cannot but be beneficial. Physiotherapists should be trained 
to examine the lower limbs for evidence of thrombophlebitis as the first step in every 
treatment and to go no further if their suspicions are aroused. 

[ look forward to hearing my surgical colleague discuss the highly controversial subjects 
of venous ligature and sympathetic block in the treatment of thrombophlebitis. 
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Professor K. J. Franklin (Department of Physiology, St. Bartholomew's Hospital Medical 
College, London, E.C.1): t have been warned that this discussion is liable to embrace phlebo- 
thrombosis as well as thrombophlebitis and, indeed, to be more concerned with the former; 
further, that many find it difficult on occasion mentally to separate the two. However these 
things may be, we are dealing with the local reactions of parts of the cardiovascular system, 
and of the blood flowing through them, to various conditions, the more important of which 
have been detailed by Professor Arnott. If, for obvious reasons, we concentrate on these 
local reactions, we should nevertheless remember that no part of the circulatory system is 
rightly considered in isolation from the rest, nor can the circulation as a whole be properly 
envisaged save as one of the multiple activities proceeding simultaneously and _ inter- 
deptndently within the individual human being. In a full consideration of our subject, 
therefore, we may expect mention of much besides veins and blood, e.g. the lymphatic, 
nervous, respiratory and muscular systems, various viscera, metabolism, vitamins, endocrin:s, 
and so forth. 

With that proviso established at the outset, I will next note that the incidence of the 
disorder we are discussing is overwhelmingly in the veins of the leg; one estimate is 95 4, 
with the calf veins draining the soleus and gastrocnemius muscles involved in 80% 
(R. S. Murley, personal communication). With lower limb preponderance granted, 
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whatever minor alterations may be claimed in respect of the percentages given, I shall be 
justified in confining myself mainly to the conditions of the lower limb and seeing how they 
ma} be adversely affected by the predisposing causes listed by Professor Arnott. Properly 
to do this, however, I must first refer to the cardiovascular system and circulation, and to 
the regulation of the latter by nervous and humoral and other influences. Gollwitzer-Meier 
(1931) wrote that the task of such regulation was to adapt the blood supply of the organs 
to their needs; similarly Fleisch (1935) wrote that its object was to ensure that each tissue 
had brought to it in each moment of time the exact amount of blood necessary for its 
activity. With certain qualifications this view is acceptable for physiological conditions, but 
in a variety of pathological conditions, e.g. hemorrhage and shock, parts of the body may 
have their blood supply excessively reduced while others continue to receive more or less 
their normal allowance. This fact has been established experimentally and also (Sheehan, 
1949) in part clinically, and the order in which the supplies are reduced is pertinent. The 
first parts to suffer are the skin and non-essential skeletal musculature, later follow the 
spleen, renal cortex, and liver in that order; the positions of the different parts of the aiimen- 
tary canal are not finally settled and may, indeed, vary with the state of digestion, &c., 
but some at least of them come late in the list; the non-vital centres of the brain, and the 
spinal cord, are also late in it, sometimes the last before the vital brain centres and the heart. 

The relevant point in the above is that, as a high proportion of surgical and obstetrical 
cases of thrombophlebitis are associated with loss of blood through natural or operational 
causes or through trauma, such loss of blood, if not corrected and that quickly, sets in action, 
to a greater or lesser degree, the differential distribution of the remaining blood volume. 
The lower limbs, when they are inactive, tend to suffer most from the cuts in blood supply, 
as Sheehan (loc. cit.) found in obstetrical shock, to give but one reference. We have, 
therefore, straightway one adverse factor in respect of these limbs, and a partial explanation 
of the very high incidence of thrombophlebitis within them. 

The valves of the veins, which (Fabricius, 1603) combine extreme strength with extreme 
delicacy, are of importance, when competent, in that they give irreversibility of direction to 
the blood flow through the vessels in which they are present. Their number at birth falls 
during subsequent life but there is considerable individual variation in this process and in 
the companion one, namely, development of incompetence short of full atrophy. In so far 
as the leg veins are concerned, the initial provision of valves is naturally a very rich one, 
and the vascular walls are very well supplied with innervated smooth muscle, especially 
“circular” smooth muscle, and with elastic tissue. In the young subject, also, the elasticity 
of the skin, which causes emptying of the valved superficial veins during various limb 
movements, is optimal. The direction of blood flow dictated by the orientation of the valves 
is from superficial to deep veins in the leg, and from deep to superficial veins in the arm. 
Valves in general cause local modifications in blood flow—there are eddies round into, and 
relative slowing within, their sinuses. 

Incompetence and atrophy of valves, loss of elasticity of the skin, and loss of reactivity of 
the elements of the vein-wall, produce within the leg veins in those who grow old less 
gracefully various changes—varicosity, circular movement of blood between deep and 
superficial veins, and the like—which adversely affect the local circulation and the venous 
return and which may also—if the inner part of the vein wall receives its nourishment, as 
some have thought, direct from the blood stream—impair the condition of the venous 
endothelium and the rest of the tunica intima. Professor Arnott has listed extensive limb 
varicosities as predisposing to thrombophlebitis, hence my mention of the above details. 
Deep veins, as well as superficial ones, can become varicose, as phlebography has shown. 

[wo other predisposing factors to which he referred are myocardial infarction and low- 
output cardiac insufficiency. Per se these will obviously affect circulatory efficiency; if 
marked, they may result in production of vaso-excitor material and vaso-depressor 
material from the anoxic renal cortex and liver respectively (Edelman et al., 1950) and of 
renin from the former. The effect of V.E.M. is to restrict the intimate tissue blood flow to 
the thoroughfare channels and so to by-pass the true capillaries; V.D.M., on the other 
hand, causes opening up of these capillaries, with resultant stasis and insufficient venous 
return. Either way the circulation is poorer than normal, but with V.D.M. it is on the way 
to irreversible deterioration, while with V.E.M. the tissues suffer somewhat but the way is 
kcpt open for recovery. As has been pointed out earlier, the renal cortex and liver have 
their blood supply cut later than does the inactive lower limb, so any effects of vasotropic 
fe ctors are additional to those of reduced femoral flow. It may be pertinent at this point to 
think of venous spasm. Innervated superficial veins, which have not lost their active 
musculature, can contract down so strongly when circumstances impel their constriction 
that it is difficult to introduce needles into them. The deeper veins can also become 
spastic on occasion, and in other vessels (e.g. the renal interlobular arteries) spasm, so it is 
siid, may be succeeded by intravascular clotting as relaxation occurs. 
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Certain other matters need mention in respect of the circulation through the lower linibs, 
The first is that the left leg is, ceteris paribus, at a disadvantage compared with the ri zht, 
because the right common iliac artery crosses the left common iliac vein. Much noore 
important than this anatomical fact, however, are the functional findings of Dr. H. Pay|ing 
Wright and her colleagues in respect of the rate of the venous return from the lower limbs 
under a variety of conditions. Briefly, they have found that in pregnancy the leg flow becomes 
progressively slower, and that there is a significant extra slowing when the foetal head 
engages. In the puerperium there is a rapid return to normal. Pelvic tumours of less natural 
character similarly cause a slowing of the venous return, and this is accompanied (McLennan, 


1943) by rise in pressure in the leg veins. Post-operatively, in a variety of surgical cases,. 


there is no slowing of the venous flow in legs or arms in ambulant patients, but a progressive 
slowing, affecting the leg more than the arm and reaching a maximum at ten to twelve 
days, in patients confined to bed. The authors, like others before them, attribute thrombosis 
to slowing of the blood stream, tissue damage, and blood changes; slowing of the flow 
per se is insufficient. 

One of the main pieces of evidence for this last is that a vessel, tied off at two levels without 
damage to its endothelium, keeps its contained blood fluid for a considerable time. I myself 
believe that the smooth muscle tubes of the body, including the blood vessels, remain normal 
while they undergo periodical relaxations and constrictions, such alternation being necessary 
for the effective blood supply to their own walls. I should, therefore, like to compare the 
time of occurrence of coagulation in a normal vessel, tied off as mentioned above, and in 
one which has been kept somewhat strongly constricted for some time. While that remains 
to be done, we have further proof that relative stasis alone does not produce clotting, for 
in the spinal system of veins (Herlihy, 1947, 1948), in the vessels of the long bones, and 
from time to time in certain blood depdéts, the blood movement can normally be quite slow 
without coagulation occurring. As, in addition, any blood chemical variations are general 
ones, it seems to me that some /ocal change must be concerned in the /ocal incidence. If, as 
Mr. Murley (1950) has told me, there are no obvious primary changes, macroscopic or micro- 
scopic, visible in the vein wall in the majority of cases of thrombosis, that does not rule out 
functional changes in the local venous endothelium and other parts of the wall, and any 
substances discharged into the blood stream locally, e.g. in the leg veins, would be kept 
overconcentrated locally were that stream unduly slow, as it is disposed to be in this condition. 
The rationale of several preventive measures (exercise, paravertebral block, &c.) may lie in 
this; we know also that the anticoagulant drugs used, particularly heparin, are antispasmodic, 
and features such as oedema and pain can probably be referred, in part at least, to spasm; 
finally it is conceivable that pressure on the calf, which is incriminated by many as predisposing 
to thrombophlebitis, not only slows the circulation in the calf veins but upsets their endo- 
thelial functions (the calf muscles themselves are much reduced in the old and those confined 
for some time to bed). Asher (1947) regarded thrombophlebitis in these veins as “the 
internal counterpart of the bed sore’’. 

The generally accepted view is that the clot which forms in thrombophlebitis is initially 
a platelet one, in phlebothrombosis mainly a blood one. With regard to the former, to 
which the term “thrombus” is restricted in certain American literature, agglutination of 
platelets is not in itself a serious phenomenon and it may be a physiological process which 
occurs frequently, with subsequent dispersion of the clumps as still normal platelets. Best 
and Jaques (1948), who wrote this, added: “If agglutination proceeds to the stage of dis- 
integration with the release of various physiologically active substances, then formation 
of a thrombus will occur. We would suggest that it is at this stage that heparin and dicou- 
marol act to prevent thrombosis.”” The development of white thrombi was followed by 
Sandison (1931) in transparent chambers introduced into the rabbit’s ear, and it was 
thought that damage to the endothelium through external piessure was a predisposing 
factor. Best and Taylor (1950) add alterations in the blood itself following tissue injury, 
namely, increase in number of platelets and of their tendency to agglutinate, rise in 
fibrinogen concentration and the effect of this on the sinking rate of the cells, and increase 
in viscosity of the blood through anhydremia. Other points of interest can be found in 
Zucker (1948) and Copley (1948). 

With regard to the blood clot (the Americans already referred to restrict the use of the 
word “clot” to this) which occurs in phlebothrombosis, even in the last two years views 
have been changing. I propose to mention two points from the literature, and then to give 
a résumé of a summary made by a colleague, Dr. R. W. E. Watts, who is my Departmental 
expert on blood coagulation. 

The first of my two points is that Sanders, Ebert and Florey (1940), in their studies of the 
circulation in a transparent chamber in the rabbit’s ear, noted that “‘spikes”’ tended to forn 
on the endothelial surfaces of slightly injured veins, and that red corpuscles hung on thes:, 
often for several seconds; these spikes appeared to be unrelated in any way to platelets. Wh.t 
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these spikes are, and what is their function, I do not know, but they may be of interest. 
My second point in that clotting of the blood per se evokes a liberation of heparin (references 
in Best and Jaques, loc cit.), which is believed to originate in the metachromatic-staining 
granules of the tissue basophils or Ehrlich “‘mast-cells” (Ferguson, 1948). So the preventive 
use of heparin in phlebothrombosis is validated by an analogous natural process. 

I pass now to Dr. Watts’ summary, which in modified form reads as follows: ‘“‘The 
standard account, first advanced by Morawitz, of the chemical reactions occurring during 
blood coagulation has had to be considerably modified in the light of more recent work. 
The prothrombin complex is now considered to consist of a thermostable fraction 
(component A) and a thermolabile fraction, the former having the properties usually 
associated with the classical ‘prothrombin’, and the 2-methyl-1, 4-naphthoquinone nucleus 
being necessary for its synthesis by the liver. The prothrombin potency of blood increases 
during storage in glass, but not during storage in silicone-coated, vessels. This suggests that 
component A can exist in at least two different forms termed ‘inactive’ and ‘active’ 
respectively, and that contact with glass—a rough surface—enhances the interconversion 
of the two forms. In the body, it is postulated, an abnormal endothelium similarly 
enhances the activation and so favours clotting. Dicoumarol and avitaminosis K reduce 
the amount of the thermostable fraction or compound A of the blood prothrombin but 
do not affect the thermolabile fraction, and there is some experimental evidence that 
dicoumarol poisoning can be relieved in animals by administration of the thermostable 
fraction. Compound A, finally, exists in association with the plasma globulins, is destroyed 
by oxalates in the presence of oxygen, and by heating to 56° C. 

“The platelets are not now thought to be a source of thromboplastin. Instead, the plasma 
is believed to contain a normal thromboplastin precursor—thromboplastinogen—which is 
activated by an enzyme elaborated within, and liberated by, the platelets. The precursor 
is absent from the blood of hemophiliacs. 


“It is suggested that the sequence of events in clotting is as follows: 
platelet 
Thromboplastinogen ——————+ Thromboplastin 
enzyme 
Inactive thermostable fraction of prothrombin ——— Active thermostable fraction 
Active thermostable fraction 
thromboplastin 
thermolabile fraction of prothrombin 
?? calcium 
Thrombin 
Fibrinogen - > Fibrin 


—> Thrombin 


“The formation of thrombin is a stoicheiometric and not a catalytic reaction, and adhesion 
of platelets depends upon the first clotting reaction and not upon fibrin formation as was 
previously believed.” 

Dr. Watts concludes, ““This more complex picture of the reactions occurring during blood 
coagulation unfortunately contributes nothing to our understanding of the etiology of 
thrombophlebitis. Our knowledge of the exact nature of the chemical reactions between the 
proteinaceous substances concerned is still too fragmentary for us to locate a ‘biochemical 
lesion’ if indeed one exists.” 

It appears, from all that has been said, that the sites of election for the occurrence of 
thrombophlebitis are veins draining parts in which, for various reasons, the blood circulation 
has been reduced below the minimal physiological level. It is possible that, in consequence 
of this, the venous endothelium in particular has lost some of the properties which normally 
allow the blood to pass over it without pathological processes occurring. The blood changes 
in thrombophlebitis are also concerned, but the localizing influences must, it seems, be sought 
for in the vein wall or in the surrounding tissues or, if not synonymous with these last, the 
tissues which are drained by the vein. In a number of the predisposing conditions listed by 
Professor Arnott it should be possible to prevent such deterioration of the leg circulation 
and so to reduce the incidence of the complaint; in others, it may be impossible to do anything 
Save arrest its progress by means already in clinical use or by others as yet unapplied or 
undiscovered. 

Among the precautionary measures which suggest themselves to a physiologist are: 

(1) Avoidance of anoxemia and tissue anoxia during operative procedures. This is 
presumably taken into consideration by the anesthetist in respect of respiration and by the 
surgeon in respect of fall, through hemorrhage, in circulating blood volume. Carbon dioxide 
should be of use in opening up the lungs (all parts of which—to judge from animal experi- 
ments—are not equally in use in the resting condition), and in maintaining the oxygen 
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pressure in the blood flowing through the peripheral systemic vessels. On the other ha:id, it 
must be remembered that carbon dioxide, despite its general stimulant effect upo: the 
respiration and circulation, has a centrally intermediated venoconstrictor action. 

(2) Avoidance of factors (including psychological ones) causing over-activity ©: the 
sympathetic nervous system, or over-discharge of adrenaline, which is said to increase the 
number and stickiness of the platelets and in these and perhaps other ways to increase 
proneness of the blood to coagulate. 

(3) Administration of carbon dioxide at intervals to patients in bed for the rezsons 
given in (1) above. 

(4) Any measures calculated to exercise the leg vessels by alternating increase and 
decrease in their calibres. 
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Professor A. M. Boyd (Department of Surgery, Manchester): Introduction.—I have assumed 
that the title of this disease excludes the non-inflammatory type of venous thrombosis, o/ten 
called phlebothrombosis. I therefore propose to confine my remarks to the inflammatory 
type affecting the deep veins of the lower extremity—ilio-femoral thrombosis and deep 
phlebitis of the calf. 


Classification—Out of 700 patients suffering from deep thrombophlebitis seen in the 
last four years, only 262 have been followed up for a sufficient length of time to justify any 
expression of opinion upon the results of treatment. They can be classified under the 
headings: 


(1) Ilio-femoral_——The thrombosis begins classically at the adductor opening and ascends 
to the iliac vessels (Fig. 1, A, B, C and Fig. 2). 


(2) Deep phlebitis of the calf—Patchy thrombosis in one or more of the three sets of 
calf veins (see Boyd, A. M. (1950) Proc. R. Soc. Med., 43, 1045). 

Careful venographic studies reveal the frequency with which the popliteal vein is invol\ ed. 
The valve in the middle of the popliteal vein, below the entrance of the external saphenous 
vein, the “popliteal valve” seems to be the “key” valve dividing the leg from a functic nal 
point of view into a proximal half, from the popliteal valve upwards, and a distal falf 
extending downwards from the valve. 

Phlebitis seldom crosses the key point from one half to the other. Phlebitis of the proxir1al 
half resembles ilio-femoral thrombosis, and that of the distal half deep phlebitis of the culf, 
so closely in the clinical course and prognosis that it has been classified under the t vo 
headings: ilio-femoral thrombosis for any phlebitis of the proximal half of the leg, a 1d 
deep phlebitis of the calf for any phlebitis in the distal half of the leg. 
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Fic. 1.—Deep thrombophlebitis: a, iliofemoral: hypoplastic vessels typical of 
B. thrombosis of popliteal vein beginning at level of the erythrocyanoid type. Veno- 
fenoral condyles; c, deep phlebitis: calf veins. gram. 
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(1) ILIO-FEMORAL THROMBOSIS 


Thrombosis most commonly extends from the adductor opening up to the deep femoral 
valve. The classical thrombosis, extending upwards as far as the point where the hypo- 
gastric artery crosses the external iliac vein, is less commonly seen. Rarely the phicbitis 
involves the common iliac vein as far as the inferior vena cava. 


A&tiology.—(i) Puerperal: Tends to occur in fat women; most commonly in primipare 
aged 30 or 40. 

(ii) Non-puerperal: (a) Post-operative complication or complication occurring durin: the 
course of certain diseases. Tlio-femoral thrombosis occurs as a complication of abdominal 
operations after the age of 40. Phlebitis of this type is sometimes seen as a complication of 
typhoid fever or pneumonia and towards the termination of chronic diseases such as the 
leukemias in patients of any age. 

(b) Trauma. Mlio-femoral thrombosis is seldom brought about by injury although as a 
rarity deep phlebitis of the calf may spread proximally to involve the ilio-femoral segments. 

(c) Complication of injection of varicose veins. Retrograde injection of varicose veins 
from groin level has been shown to enter the femoral vein through the communicating 
veins in the lower third of the thigh, occasionally leading to ilio-femoral thrombosis. 

(d) Spontaneous ilio-femoral thrombosis. The patients are usually over 60 and most 
commonly men. Unexplained ilio-femoral thrombosis occurring in a man over 55 or €0 
strongly suggests the presence of a carcinoma somewhere. 5 spontaneous ilio-femoral 
thromboses have been seen in our clinic in Manchester during the last four years; 3 had 
carcinoma of the bronchus, | of the kidney and in the last case no carcinoma has yet been 
found. Malignancy appears sufficiently frequently to make it imperative to investigate 
patients with spontaneous ilio-femoral thrombosis extremely thoroughly. 


(2) DEEP PHLEBITIS OF THE CALF 


A:tiology.—(a) Trauma. Trauma is by far the commonest cause of deep phlebitis of 
the calf. Deep phlebitis of the calf due to trauma may be seen in acute, subacute, or chronic 
forms. 

(b) Post-operative complication or complication occurring during the course of certain 
diseases. Deep phlebitis of the calf occurs as a post-operative complication in patients 
under the age of 40 and during the course of certain medical conditions such as typhoid 
fever at any age. 

(c) Fungus infections. Apparently spontaneous deep phlebitis can usually be traced to 
fungoid infections of the toes or interdigital clefts. 

(d) Spontaneous deep phlebitis. Deep phlebitis of the calf occurring in patients over 
60 years of age for which no cause can be found is usually due to slight or forgotten trauma. 
Occasionally, however, phlebitis is seen in patients with cancer somewhere although not so 
frequently as ilio-femoral thrombosis. 


Acute Deep Thrombophilebitis 
(1) Clinical Features. 

(a) Pain.—The pain is most commonly described as a deep throbbing ache of greatly 
varying intensity. Sometimes the onset is sudden and the pain of great severity but in the 
majority of patients the onset is gradual and the pain quite bearable, usually being mistaken 
for “‘rheumatism’’. The pain is caused by vasospasm of the arteries and veins of the affected 
limb. The greater the degree of vasospasm, the more intense is the pain. In those patients 
with agonizing pain the homolateral foot will be cold and white. Where the pain is slight 
there may be no detectable difference in temperature in the two feet. 

(6) Malaise.—During a severe attack there will be nausea, loss of appetite and general 
malaise. Mild phlebitis will lead to considerably less general disturbance. 

(c) Tachycardia and fever.—The raised pulse-rate is the rule usually accompanied by 
slight rise of temperature to 99° F. or perhaps 100° F. In more severe cases temperatures 
of 101° F. to 102° F. are frequently recorded. Tachycardia and fever in the more severe 
cases will precede the onset of other symptoms of phlebitis by a day or two. 

(d) Local tenderness.—There is always local tenderness, firstly localized to the region of 
the affected vein or veins and later more diffusely over most of the affected segment of ‘he 
limb. 

(e) Swelling.—Pitting oedema of the shin is seen a few hours after the onset of pain aad 
in the ilio-femoral thrombosis increases until the whole limb is involved. In deep phlebitis 
of the calf the swelling reaches the knee. Where the popliteal area has been invaded there 
may be an effusion into the knee-joint in both types of phlebitis. The cedema is at first soft 
and pitting but gradually becomes harder and non-pitting especially if the patient has rot 
been kept in bed from the onset of the attack. 

















—_ 


~ = Ew ee -—- a—=--~ “ 2 m “* 


— - =--6 6S Le 





14 


femoral 
e hypo- 
yh ebitis 


mipare 


‘ing the 
lominal 
ition of 
1 as the 


th asa 
zments, 
€ veins 
Licating 


d most 
} or €0 
emoral 
3 had 
et been 
Stigate 


Vitis of 
-hronic 


certain 
atients 
yphoid 


ced to 


S over 
‘auma. 
not so 


zreatly 
in the 
staken 
fected 
atients 
slight 


encral 


ed by 
atures 
severe 


ion of 
of the 


n aad 
lebi tis 
there 
st soft 
is not 








15 Section of Medicine 509 


({) Skin temperature.—If the surface temperature is compared in the two limbs with the 
back of the hand, it will be found that the affected region of the calf or thigh will be warmer 
on the side of the phlebitis and the foot colder on that side as compared with a normal limb. 


(2) Management. 

Neglect of deep phlebitis leads to considerable disability accentuated by the inevitable 
onset of such complications as ulceration, recurrent attacks of cellulitis and lymphangiitis, 
finally perhaps pseudo-elephantiasis or epithelioma. The clinical course of deep phlebitis 
is determined by the basic type of leg in which it occurs as well as the extent of the venous 
obstruction. Venographic and venous pressure studies show marked differences between the 
extent of phlebitis and the degree of functional impairment, and also with the clinical 
appearance of the leg. Almost complete resolution can take place if the limb has a normal 
circulation. If, however, the blood supply to the leg is poor because of primary hypoplasia 
of the blood vessels—the condition responsible for erythrocyanosis frigida—tresolution is 
highly improbable. The prognosis, therefore, varies with the basic type of limb as well as 
with the extent of venous occlusion and valvular damage. 

Delay in treating a phlebitis in the acute stage is usually due to the failure to appreciate 
the significance of the early symptoms. It is insufficiently widely known that paravertebral! 
block with procaine in the first twenty-four hours of the attack will give immediate relief 
preventing the development of a full-blown thrombophlebitis. An immediate paravertebral 
block (with 2° procaine) of the lumbar sympathetic chain in the region of the second and 
third lumbar ganglia is carried out. The procedure is simple, safe and causes very little 
discomfort. 

For the first day or two until the temperature and pulse return to normal, the patient is 
kept in bed with the leg elevated on a wedge mattress. After chis he is allowed up, any 
cedema being controlled by an elastic stocking or a firm bandage. The most suitable support 
is undoubtedly a plain Latex rubber bandage two and a half inches wide and twelve yards 
long. These bandages wear well and the correct degree of pressure can be applied in spite 
of the diminishing size of the leg. The patient is thus not bothered by having to get new 
stockings at frequent intervals. The bandage should be worn until the swelling hz 
completely disappeared. 

Even after a severe attack the patient should be able to resume work in a week. 


Chronic Deep Thrombophlebitis 
(1) Investigation. 

(a) Reversibility of the edema.—Prolonged bathing of the tissues in fibrinous exudate 
leads to blockage of the tissue spaces and lymphatics followed by organization with fibrosis. 
Eventually the subcutaneous tissues become firm and fibrous, no alteration in the size of 
the limb occurring after three or four days’ elevation. A simple and quick method is 
employed by Sydney Rose of our Neurovascular Team for determining the degree of 
reversibility by means of a soft tissue X-ray. Normal subcutaneous tissue and recent 
infiltration by cedema appear almost homogeneous in a soft tissue X-ray, whereas later on 
fibrous septa appear running through the subcutaneous tissues at right-angles to the deep 
fascia. Gradually the septa multiply until finally the subcutaneous tissue is broken up by 
numerous strands giving a mottled appearance in the soft tissue film. 

(b) Venography to determine the type and extent of the thrombosis.—Venography is of great 
value in mapping out the anatomical extent of the venous occlusion and revealing the 
competency of the principal valves. 

Three venograms are required: (i) Ascending indirect: Contrast medium is injected 
rapidly into a vein on the dorsum of the foot with the leg lying with the knee slightly flexed 
on its outer side and maintained in that position by three sandbags beneath the opposite 
shoulder and buttock. Two exposures are made, the first at about sixty seconds and the 
second about ten to fifteen seconds later. By this means the anatomical extent of the 
thrombosis can be visualized. . (ii) Descending femoral venogram: The purpose of the 
descending femoral venogram is to find out if the deep femoral valve is incompetent. With 
the foot end of the table tilted slightly downwards in order to ensure that the feet and legs 
are below the level of the heart, 5 c.c. of Thorotrast is injected into the common femoral 
vein and the plate exposed when the injection is almost completed. The contrast medium 
will enter the superficial femoral vein when the deep femoral valve is incompetent. 
(iii) Descending saphenogram: The state of the valves in the popliteal vein can be determined 
by a retrograde injection of the contrast medium into the saphenous vein in the groin. 
The medium flows distally down the saphenous vein, some, however, flows into the super- 
ficial femoral vein through a communicating branch which is constantly found in the lower 
third of the thigh. None enters the popliteal vein unless the popliteal valve is incompetent. 
The medium continues to flow distally until held up by a competent valve. 
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These three venograms will reveal the extent of the occlusion, the competency of the 
valves and finally the venous collateral circulation. 

(c) Venous pressures.—The degree of interference with the venous return can onl) be 
assessed by studying the alterations in venous pressure at rest and on exercise. Venous 
pressure is recorded in a superficial vein on the dorsum of the foot with the patient standing. 
The patient then exercises his calf muscles by marking time and a second reading of the 
venous pressure is taken. Failure to fall with exercise suggests a severe degree of <icep 
venous stasis. The test is then repeated after occluding the superficial veins with a rubber 
bandage in order to assess the part played by ‘the superficial veins in the venous return. 
The extent of the anatomical and the functional disturbances is now known thus completing 
the investigation of the venous circulation. 

(d) Arterial investigation—Chronic deep phlebitis is most commonly seen in the 45 to 
65 age-group, the same period in which the maximum incidence of obliterative arteritis 
occurs. It is not surprising, therefore, to find arterial deficiency accompanying deep 
thrombophlebitis and contributing to the symptomatology. The limbs are examined in the 
usual routine manner for arterial deficiency. The quickest and simplest method of detecting 
any arterial narrowing or obliteration is by using the oscillometer. 

(2) Treatment. 

(a) Control of edema.—The surgeon, unfortunately, has very little to offer the sufferer 
from chronic deep thrombophlebitis apart from mechanical control of the cedema. 

The importance of immediate and efficient control of the swelling in the acute stage has 
already been mentioned. Control of cedema is equally important in the chronic stage. 

Sometimes mechanical control of the swelling, if continued for long enough, is curative. 
The cedema is first reduced by elevating the limb by a wedge mattress, resolution being 
maintained by an elastic bandage preferably the pure Latex rubber variety already 
described in the section on acute thrombophlebitis. 

(b) Correction of any circulatory deficiency.—(i) Arterial deficiency: In most cases a 
lumbar ganglionectomy should be carried out removing the first, second and third lumbar 
ganglia in order to denervate the whole lower extremity. By improving the blood flow any 
cedema due to anoxia will be eliminated. In addition the improved blood supply will help to 
absorb the fibrous exudate and increase the flow of lymph. Quite apart from the effect on 
the circulation sympathectomy, by abolishing sweating, minimizes the risk of dermatitis 
and other skin infections. There is a dry eczematous condition of extreme chronicity not 
uncommonly seen in chronic phlebitis which clears up with remarkable speed after 
ganglionectomy. (ii) Venous circulation: Steps have been taken to correct the venous stasis 
in the lower limb by ligation of the main vein at various levels. The method was first 
suggested by Homans (1939) and carried out by a number of surgeons most notably Bauer 
(1950), who ligated the popliteal vein, and Linton (1947) who preferred the superficial 
femoral vein. Numerous successes have been claimed by both authorities for their respective 
methods. Our experience of both popliteal and femoral ligation has not been impressive, 
improvement occurring only in those cases that were subjected to lumbar ganglionectomy 
as well, or in whom efficient elastic support was fitted for the first time after operation. 
We thought that elastic support and sympathectomy were the two important factors in the 
improvement. Venous pressure measurements were repeated after ligation of the popliteal 
and superficial femoral veins; in the majority of patients there was either no change or even 
a rise of pressure on exercise. 


CONCLUSION 


In conclusion I must stress the necessity for early diagnosis and prompt treatment of 
acute deep thrombophlebitis thus preventing the crippling lifelong swelling and its inevitable 
sequelz. In established deep thrombophlebitis every effort must be made to control the 
oedema before irreversible tissue changes make resolution impossible. 
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Section of Epidemiology and State Medicine 
President—W. H. BRADLEY, D.M., M.R.C.P. 


[December 15, 1950] 


DISCUSSION ON PNEUMONIA 


Dr. J. G. Scadding: Much confusion has arisen from attempts to fit the newer knowledge 
of the pneumonias based upon etiological studies into a terminology which is largely a 
remnant of the day when the only possible classification was based upon morbid anatomy. 
A classification and nomenclature of pneumonias which takes cognizance of the etiological 
knowledge which is now available should therefore be useful. Classification entirely on 
the basis of specific causative agents would clearly be advantageous; but there are many 
pneumonias in which specific etiological agents are difficult or impossible to demonstrate. 
This difficulty may be due not only to deficiencies in current techniques and knowledge, 
but also in part to inherent peculiarities of the bronchopulmonary tree. There is a large 
group of pneumonias in which the most important causative factor is not any specific 
bacterial or viral agent, but a breakdown, local or general, in the mechanical defences of 
the respiratory tract, allowing bacteria not normally pathogenic to gain access to the alveoli 
and there cause an inflammatory reaction. This important group of pneumonias I describe 
by the general name ‘“‘aspiration pneumonia” ; this name expresses the idea that the essential 
feature in their causation is that secretions from the upper or lower respiratory tract have 
been allowed to remain lodged in one or more bronchi, and are then aspirated by air 
absorption, giving rise to pneumonic foci; the subsequent behaviour of these will clearly 
depend at least partly upon the bacterial flora that happens to be present, but their inception 
is due to mechanical factors. The so-called hypostatic or terminal, and many post-operative 
pneumonias, are essentially of this nature, but are not relevant to the present discussion. 
However, in any condition in which there is an excess of secretions in the respiratory tract, 
localized pneumonias of this sort can occur; and these are of some importance to the 
present discussion, since they tend to be confused with pneumonias of other sorts. They are 
frequent after acute upper respiratory tract infections, and in these circumstances are 
particularly liable to be confused with virus pneumonias. 

Table [ gives a summary of a classification of pneumonias based on these considerations. 
The two main headings “Acute specific pneumonias” and “Aspiration pneumonias” are 
subdivided into various groups. In the case of the acute specific pneumonias, this division 
is by reference to specific etiological agents; in the case of the aspiration pneumonias, it 
is On a purely descriptive basis. 

The bacterial pneumonias, caused by the specific action of various bacteria on the lung, 
tend to present recognizable clinical pictures. Among them, the pneumococcal is the most 
frequent: it is of course the classical ‘‘lobar’’ pneumonia, although it frequently occurs 
also in a lobular distribution. Hemolytic streptococcal pneumonia characteristically 
presents as patchy bilateral basal consolidation, often with a preceding faucial or 
pharyngeal infection by the same organism, and often complicated by streptococcal 
pyothorax. Staphylococcus aureus causes a severe pneumonia with a special tendency to 
the formation of staphylococcal pulmonary abscess, and some tendency to empyema. 
Friedlander’s bacillus pneumonia carries a high mortality in the absence of specific 
treatment with streptomycin, and in surviving patients there is a high incidence of a chronic 
fibrotic and cavitating stage closely mimicking pulmonary tuberculosis. Similarly with the 
other members of this group, although individual cases may be unremarkable, distinct 
clinical pictures associated with the specific bacteria can generally be made out in surveying 
numbers of cases. 

Reference to viruses occurs under two headings. This is because in influenza and in 
measles, bacteria as well as the virus are concerned in the causation of pneumonia in man; 
these are therefore classified as “associated with virus diseases”. With regard to influenza, 
although pure virus pneumonias are caused in animals by influenza, independently 
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TABLE I.—CLASSIFICATION OF PNEUMONIAS 
(1) Acute Specific Pneumonias 
A. Bacterial 
Str. pneumonia (pneumococcus) 
Str. hemolyticus 
Staph. aureus 
Friedlander’s bacillus 
M. tuberculosis 
H. influenze Rare, apart from association with 
influenza virus 
Mixed 
Anthrax bacillus Wool-sorter’s disease 
P. pestis Pneumonic plague 
P. tularensis 
Associated with virus diseases 
Influenza The pneumonias associated with these 
two virus diseases are caused by the 
Measles joint effects of virus and various bacteria 
Viral 
Psittacosis-ornithosis group 
Unidentified pneumonotropic 
viruses 
Rickettsial 
R. burneti Q fever 
Fungal 
Plasmodial 
Chemical 
Allergic Loeffler’s syndrome, eosinophilic infil- 
trations of the lung 


(2) Aspiration Pneumonias 

Diffuse Synonym: ** Bronchopneumonia”’ 
Varieties: Post-operative, hypostatic, 
terminal, post-bronchitic, deglutition, 
inhalation 

Localized Synonyms: Infected segmental atelectasis, 
“pneumonitis” 

Suppurative Synonyms: Suppurative pneumonitis, 
necro-suppurative bronchopneumonia, 
lung abscess (most types) 


pathogenic bacteria are almost invariably found in association with the pneumonias of 
both pandemic and epidemic influenza in man; and the bewildering variety of clinical 
pictures presented by such pneumonias is attributable to their causation by the combined 
action of virus infection of varying severity with bacterial infection at various stages of the 
virus disease and by a variety of organisms. Similar considerations apply to measles. There 
may be other, as yet unidentified, virus diseases in which secondary bacterial infection is 
important. 

Among the pneumonias caused by viruses alone are included those of the psittacosis- 
ornithosis group, and those which I have classified as due to unidentified pneumonotropic 
viruses. This latter heading is a convenient depository for a large and important group of 
cases about which knowledge is as yet uncertain. Some specific viruses will eventually be 
identified and generally accepted within this group; Eaton’s “primary atypical pneumonia” 
virus probably has already adequate claim to independent recognition. 

The only important known member of the rickettsial group is the pneumonia associated 
with Q fever, due to Rickettsia burneti. The wide distribution of this infection, giving rise 
to obscure pneumonic illnesses, is being increasingly recognized. 

The headings under which the aspiration pneumonias are named are purely descriptive 
and not etiological. The importance of this group from our present point of view is that 
in these pneumonias the onset cannot be traced to contact with any specifically invasive 
bacterium or virus; and the localized aspiration pneumonias are of special importance 
since they are apt to be confused with pneumonias due to unidentified pneumonotropic 
viruses. Pneumonias in this group may occur whenever there is an excess of secretions in 
the respiratory tract, and are favoured by anything which diminishes ciliary action and the 
cough reflex. Clinical observation leaves no doubt that they occur frequently in association 
with acute infections of the upper respiratory tract; although these preceding infections 
probably are usually of virus origin, there seems to be no reason to postulate in every case 
that a pneumonia consequent on such an infection and in which no specifically invasive 
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bacteria can be found is necessarily itself of virus origin. Aspiration pneumonias also 
frequently complicate the chronic catarrhal conditions to which the name “chronic 
bronchitis” is generally given. The distinction between the group of pneumonias which 
can reasonably be supposed to be due to unidentified pneumonotropic viruses and that 
which should be regarded as localized aspiration pneumonias is important, and there are 
certain clinical differences between them. 

The clinical points which suggest a diagnosis of virus pneumonia are the greater severity 
of constitutional than of respiratory symptoms; a normal leucocyte count in the earlier 
part of the illness; failure to respond favourably to sulphonamide or penicillin; sometimes 
a distribution of radiographic shadows not corresponding to segments or lobes; and some- 
times the development of a high titre of cold agglutinins, generally towards the end of the 
second week of the illness. The typical aspiration pneumonia presents in a patient who has 
a preceding history of either an acute upper respiratory tract infection, possibly going 
on to a tracheo-bronchitis, or a history of a long-standing chronic catarrhal condition of 
the respiratory tract such as chronic bronchitis or nasal sinusitis. The pneumonia may be 
evident only on radiography, which shows shadows of segmental or scattered lobular distri- 
bution, rarely lobar; throughout the patient has prominent respiratory symptoms; there 
may or may not be a response to sulphonamides or penicillin, and the leucocyte count is 
generally slightly or moderately raised. The difference between the clinical pictures of typical 
cases of the two groups is very obvious; but the distinction is not always easy. The specific 
pneumonia and the aspiration pneumonia groups are not mutually exclusive; rather should 
they be regarded as representing the typical results of two mechanisms, the importance of 
which in any given case should be assessed individually. Mixed cases undoubtedly occur, 
in which virus, specifically pathogenic bacteria, and the aspiration mechanism allowing 
normally non-pathogenic bacteria to gain access to pulmonary acini all play a part. The 
classification suggested is a useful framework within which to think of the individual and 
general problems presented by pneumonia; its practical application is sometimes difficult. 

This difficulty of practical application may be appreciated by reference to the preliminary 
results of the ztiological studies which my colleagues at the Postgraduate Medical School 
of London, Dr. J. W. Crofton, Dr. J. Fawcett and Dr. D. G. James, and I have been 
carrying out since Octoter 1949 with the help of Dr. B. P. Marmion and his colleagues. 
As far as possible, all cases admitted to Hammersmith Hospital with a diagnosis of 
“pneumonia” have been included in these studies. One of the first impressions that strikes 
one on examining the results in the 110 cases included in the first year of this study is the 
change in the ztiology of pneumonias since pre-war days. 

In 1938-39 I made an etiological study of pneumonias at Hammersmith Hospital with 
reference only to the bacterial pneumonias, as was inevitable at that time, and found that 
of a total of 87 cases 67°8°%% could be attributed to the pneumococcus, 4°6% to the 
hemolytic streptococcus, and 2:3% to Staphylococcus aureus, while 25-3% gave a mixed 
bacterial flora in which no recognizable pathogenic organism was prominent. These 
proportions are very similar to those which were reported in other series both in this 
country and in the United States about the same time; and as recently as 1942-44 Humphreys, 
Joules and van der Walt found at the Central Middlesex Hospital that 278 out of 351 
pneumonias (79°) could be attributed to the pneumococcus and 20 to other bacteria, 
while 53 remained of uncertain or non-bacterial etiology. 

In our 1949-50 series, the number of cases which are attributed with reasonable certainty 
to pneumococci has diminished to not more than 40%. The pneumococcal pneumonias 
showed the usual seasonal incidence. Most of the cases occurred during the winter months, 
October to March, but they continued to appear sporadically through the summer. 

There were 10 staphylococcal pneumonias, all occurring during the months October to 
April. In two of them there was serological evidence of influenza B infection; and in one 
fatal case of fulminating pneumonia in which staphylococci were present, the pathological 
features made it highly probable that there was an influenza infection, though attempts to 
isolate the virus were unsuccessful. 

Four patients proved to be suffering from acute tuberculous pneumonia. This may be 
some indication of the frequency with which pulmonary tuberculosis presents itself with an 
acute onset, leading to admission to hospital under the diagnosis of “‘pneumonia”’. 

Preliminary analysis of the data relating to cold agglutinins shows some suggestive 
features. 20 cases showed a titre higher than | : 64; but it appears that the acceptance of 
a rather higher titre is likely to isolate a more distinctive group. There were 8 patients with 
titres of 1 : 256 or higher, and these were all much younger than the average age for the 
whole series, their ages ranging from 10 to 31 years. On the other hand, there seemed to be 
no very constant clinical features among these cases, and they were distributed widely 
throughout the year occurring sporadically from October to June without any notable peaks. 

The 3 cases in which serological evidence of ornithosis infection was obtained occurred 
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in December, February and April. No strong evidence of contact with parrots or piveons 
was obtained in any case, nor was there anything distinctive clinically. Since no rise in 
titre was observed, these positive complement-fixation tests may have been evidence of old 
infection, and not related to the acute pneumonia. 

There were 2 Q fever cases, both in June. In one of these the infection had probably been 
acquired during a visit to the South of France; in both, the clinical picture was characterized 
by fairly severe constitutional symptoms at the onset and the later appearance of consvlida- 
tion in the lung. 

Cases giving serological evidence of influenza B infection showed a seasonal incidence 
as might have been expected; there were 2 in January, | in February, 6 in March and 2 in 
April. It is noteworthy that they are scattered in an approximately proportional distribution 
among cases regarded as of pneumococcal, of staphylococcal, and of indeterminate 
etiology with or without previous chemotherapy. 

One of the most important findings in this series is that in the 110 pneumonias investi- 
gated, even with the help of the most complete virus investigations available, no conclusive 
evidence of infection by a recognized specific agent was obtained in as many as 46. Even 
if cases in which chemotherapy before admission may have spoilt the chances of determining 
ztiology are subtracted, there remain 27 in which etiological studies failed to demonstrate 
specific causative agents. 18 of these were in either a scattered lobular (‘‘broncho- 
pneumonia”) or segmental distribution. Of these 18, 10 were chronic bronchitic subjects, 
and 4 others had a severe preceding upper respiratory tract infection. It is therefore possible 
that in some at least of these pneumonias of undetermined etiology the ‘‘aspiration” 
mechanism may have been an important factor. 


Professor C. H. Stuart-Harris: 4tiology of pneumonia.—Many authorities have stressed 
the frequent occurrence of a preceding upper respiratory infection in the so-called primary 
or lobar pneumonias of young adults as well as in the bronchopneumonias of infants or of 
the aged. The studies of Hodges and MacLeod (1946) at a U.S. Army school with a high 
incidence of pneumonia may be cited in illustration. Infection by the various viruses of the 
respiratory tract is therefore of considerable importance in relation to pneumonia, quite 
apart from the induction of primary atypical or virus pneumonia. 

This contribution is concerned chiefly with the role of the influenza viruses in regard to 
the pneumonia problem. In England and Wales, the general relationship between the peaks 
of primary and/or influenzal pneumonia notifications and of the large epidemics of influenza 
as judged by deaths in the Great Towns is obvious. However, a considerable incidence of 
pneumonia may be experienced in winter seasons when influenza seems to be largely absent 
from the community. 

In Sheffield during the two years 1947-48 and 1948-49 a team of workers comprising 
clinicians and bacteriologists investigated cases of respiratory tract infection admitted to 
hospital. The two winters afforded a sharp contrast from the standpoint of influenza. 
1947-48 was a winter with an exceptionally low influenza rate, but in February and March 
1949 there was a sharp outbreak of influenza A during which the numbers of notifications 
from pneumonia rose coincidentally. The majority of the cases investigated in hospital had 
actual consolidation of the lungs but some with accompanying congestive heart failure, or 
of bronchitis, were included. The investigations included cultivation of the sputum and 
inoculation of mice intraperitoneally with typing of pneumococci thus obtained. Salk and 
complement-fixation tests were made for evidence of influenza virus infection and selected 
sputa or garglings were injected amniotically into fertile hens’ eggs. The detailed results are 
recorded elsewhere (Stuart-Harris ef a/., 1949). 

Cultivation and mouse inoculation of the sputa showed that pneumococci predominated 
in both years but Staphylococcus pyogenes was encountered frequently either alone or with 
pneumococci in the epidemic period. There were no significant differences in the types of 
pneumococci concerned in the two years. 

During the period from October 1947 to December 1948 when influenza prevalence was 
generally low, only two instances of influenza virus infection were encountered. One was 
in a case of pneumococcal lobar pneumonia and the other in the mother of a baby with 
pneumococcal pneumonia. They were considered to be instances of sporadic influenza A. 
The epidemic period of influenza gave evidence of influenza virus A infection among all 
of the groups of individuals who were investigated. Some 30 strains of influenza virus were 
cultivated by egg inoculation during this period, 9 of which were either from lung or sputum 
of fatal cases of pneumonia or heart failure. In these cases of fatal pneumonia, the 
Staphylococcus pyogenes was frequently found, often in enormous numbers in the lung. 
The virus content of the lungs was also high; two such were investigated by my assist«nt, 
Miss Z. Franks, and between 1,000 and 100,000 infective doses for the egg were foun: in 
0-2 ml. amounts of 20 per cent suspensions of different portions of the lung. 
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11 of 53 cases of non-fatal pneumonia studied between January and April 1949 exhibited 
an increase in antibodies to influenza virus A comparable with that found in cases of 
uncomplicated influenza and three strains of virus were recovered from four specimens of 
sputum which were examined. A further 9 cases of pneumonia exhibited high titres of 
complement-fixing antibody to influenza virus A on admission to hospital indicating a 
recent influenzal infection. 12 of the total of 20 cases of non-fatal pneumonia considered 
to have a synchronous or recent influenzal infection yielded pneumococci in the sputum, 
four had Staphylococcus pyogenes as well and one had staphylococci only. 


DISCUSSION 


It is clear from these results that so-called bacterial pneumonia is much more than an 
infection of the lung by bacteria, at any rate during an influenza epidemic and similar results 
were obtained in Boston by Finland ef a/. (1948) during influenza B and by Maxwell et al. 
(1949) in Baltimore during influenza A. The impact of the influenza virus infection in the 
cases of staphylococcal pneumonia is obvious but its role in the pneumococcal cases is 
much more obscure. Such cases may be indistinguishable clinically from others without 
a virus infection and the therapeutic results with sulphonamides or antibiotics are equally 
as good as in ordinary pneumococcal pneumonia. It seems much more likely that the 
virus has been responsible for initiating the bacterial infection than for causing complication 
once the latter has arisen. 

The view is often expressed that pneumonia has changed its character. Certainly there 
was evidence of a reduction in mortality even before the introduction of chemotherapy, 
though there has been a considerable fall since that date. The bacteriological results 
obtained in Sheffield are of interest in this connexion. During the entire period of the 
investigation, 117 strains of pneumococci were recovered and the distribution of these was 
such that 75% fell into the types I to VIII. This does not suggest any profound deviation 
from earlier series, such as might account for a change in the conformation of human 
pneumonia. In addition, it is worth while reminding ourselves of the fact that the carrier 
rate in normal individuals for some of these types of pneumococci concerned in the causation 
of pneumonia is very low. It is true, however, as Hodges and MacLeod (1946) showed and 
as the studies of family contacts by numerous others have shown, that the carrier rate for 
these types of pneumococci is higher in the vicinity of cases of pneumonia than in normal 
individuals. May it not be that the circumstance of the carriage of pneumococci in the 
throat and of the occurrence of virus infection of the upper respiratory tract are in some 
way connected? 
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Dr. B. P. Marmion summarized, on behalf of various workers at the Virus Reference 
Laboratory, Colindale, the conclusions of a preliminary analysis of tests done on sera from 
patients with respiratory disease during the period June 1949 to May 1950.1 The results 
of testing sera for complement-fixing antibodies to the viruses of the influenza A and B 
and the psittacosis-ornithosis groups and to Rickettsia burneti, and for agglutinins to 
Streptococcus M.G. and group ‘‘O”’ human red cells were available. About a third of 690 
paticnts examined reacted to one or other of the tests and in the remainder no 2tiological 
diagnosis could be made. Between January and April 1950, there had been an epidemic of 
influenza B and all the positive tests for this virus were confined to this period. Patients 
showing serological evidence of influenza B infection had most often been diagnosed 
clinically as “influenza” or “febrile catarrh”, but evidence of infection was also found in 
patients diagnosed as “atypical pneumonia”, and as “lobar pneumonia”. Some patients 
diagnosed as “influenza” or ‘febrile catarrh’’ showed a rising titre of antibodies to 
Streptococcus M.G. and in some instances both influenza virus B and the virus associated 
with positive reactions to this organism appeared to be present in apparently homogeneous 
outbreaks of “‘influenza’’. 

In the group diagnosed as “‘atypical’’ or “virus” pneumonia, about 10% had positive 
cold hemagglutinin or Streptococcus M.G. agglutinin tests, another 8% showed evidence 


‘A more detailed analysis of the results over a longer period is being prepared and will be 
reported elsewhere. 
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of infection with R. burneti or a virus of the psittacosis-ornithosis group while yet azain 
some 16% had evidently been infected with influenza B. No clinical distinction could be 
made amongst patients who reacted to one or other of these agents causing the atypical 
pneumonia syndrome. 

Respiratory disease associated with a positive cold hemagglutination or a Streptococcus 
M.G. agglutinin test occurred at all seasons but was commonest in the winter months: 
while positive reactions to R. burneti and to the ornithosis viruses showed no seasonal trend. 

Dr. Marmion then discussed the significance of the test for cold hemagglutinins. This 
test was positive in a high Proportion of volunteers infected with filtered material from 

“primary atypical pneumonia” in experiments carried out by the American Commission 
on Acute Respiratory Disease. The “‘virus” present in the filtrates used by the Commission 
on Acute Respiratory Disease had not been isolated by them in experimental animals or 
eggs. Eaton, however, had produced good evidence that a virus could be isolated from 
patients with atypical pneumonia by the inoculation of the fertile hen’s egg and the sub- 
inoculation of egg fluids in hamsters and cotton rats. Eaton’s virus was technically 
difficult to work with and the significance of the neutralizing antibodies to the virus which 
appeared in the sera of patients convalescent from atypical pneumonia was still under 
debate. Consequently, the evidence that Eaton’s virus was the cause of atypical pneumonia 
was not conclusive. 

The role of Streptococcus M.G. in atypical pneumonia was obscure at present. Reactions 
to this organism were most commonly found in the sera of patients with respiratory disease— 
upper respiratory illness or atypical pneumonia—who also developed cold hemagglutinins. 
The two agglutinins, however, were distinct and any particular patient with atypical 
pneumonia might develop either one or the other, or both. The organism had originally 
been isolated by American workers from the lungs of fatal cases of atypical pneumonia but 
was probably not primarily responsible for the pneumonia. It was not uncommonly found 
in the upper respiratory tract of normal persons and possibly invaded the lung in the train 
of a primary aitack of this organ with the “virus” of atypical pneumonia. Some patients 
with atypical pneumonia showed a rising titre of agglutinins to the organism during the 
course of the disease, the highest titre usually being reached between the third and fourth 
weeks after onset. 


[January 19, 1951} 


DISCUSSION ON INFANTILE GASTRO-ENTERITIS 


Dr. Joarw Taylor (Salmonella Reference Laboratory, Colindale): Infantile gastro-enteritis 
is defined by many observers as a disease affecting babies between the ages of 4 weeks and 
1 year. Nevertheless there are reasons for believing that this disease may affect babies 
from the time of birth to | year, and, in addition, older babies, although the incidence and 
severity are less with increase in age. The disease to be discussed will be limited to “‘infective” 
diarrhoea and this term implies the existence of “‘non-infective” diarrhoea, the latter being 
due to dietary mismanagement or other non-specific factors. The differential diagnosis 
between diarrhoea of an infective or non-infective ztiology is extremely difficult and, at 
present, usually rests on the occurrence of similar disease in adults and babies who are 
contacts of the original case. At the present time the sporadic case of infective diarrha 
from which no accepted pathogenic bacteria can be isolated depends for its diagnosis on 
the severity of the symptoms, the mild case usually being classified as dietary mismanage- 
ment, the severe as infective gastro-enteritis. No reference has been made to diarrhea 
secondary to parenteral infection; in many of these patients the clinical history is such 
that the diagnosis is straightforward, but, in others, the diarrhoea and the local infection 
occur simultaneously making it impossible to decide on the primary infective process. 

The majority of outbreaks described in the American literature have occurred in maternity 
hospitals affecting babies under 4 weeks old, whereas in this country the majority of out- 
breaks occur in residential institutions or hospitals and affect older babies. This difference 
may be due to the large number of maternity units but very small number of resientiald 
institutions for older babies in the U.S.A., whereas the reverse is true in this country. Never- 
theless in England many outbreaks occur in the children’s wards of general hospitals. 1 \vas 
told that such outbreaks did not occur in the U.S.A. but it may be that outbreaks occur but 
are overlooked, a suggestion made to me by American epidemiologists. 

The difference in reports from the U.S.A. and the United Kingdom has been mentioned, 
as the lines of research on the ztiological agents involved have followed different approaches 
in the two countries. Work in the U.S.A. has been directed mainly towards a possible vy ‘rus 
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cause, but in this country towards a bacterial cause. It is possible that the cause of this 
disease may be different in the two countries or that there are a number of infecting agents 
some of which are of more importance in one country than in the other. 


VIRUS 


Reference will be made to epidemic diarrhoea in adults as there is evidence that infants 
may also be affected. Reiman et al. (1945), investigating an outbreak of gastro-enteritis in 
adults, were able to reproduce the disease in human volunteers who inhaled filtrates of 
feces taken from patients. Gordon et al. (1947) working on similar lines using fecal filtrates 
were unable to infect human volunteers by inhalation but were able to reproduce the 
natural disease when filtrates were given by mouth. Thomas et al. (1943) investigating cases 
of atypical pneumonia found that not only could cold agglutinins be demonstrated in the 
patient’s serum but, in addition, agglutinins to Streptococcus M.G. The exact significance 
of a rise in Streptococcus M.G. agglutinins is not known but it is tentatively regarded as a 
sign of virus infection in the same category as the presence of cold agglutinins. Keitel (1950) 
investigated an outbreak of gastro-enteritis affecting babies between the ages of 3 and 24 
months and their mothers. He found the serum from many babies with diarrhoea had a 
raised titre to Streptococcus M.G. In this outbreak the incubation period was about one 
to six days. Cook and Marmion (1947) investigating a mother-baby outbreak in this 
country found the disease in babies was mild, the incubation period being about eight days. 
There is some clinical resemblance between these two outbreaks. No attempt to isolate 
a virus was made by Keitel, and Cook and Marmion failed to isolate a virus by animal 
inoculation. Nevertheless the work of Reiman and Gordon suggests that a virus may cause 
diarrhoea and that human volunteers are needed for proof. Clinically the outbreaks 
described by Reiman, Gordon and Cook are similar, suggesting that a virus may also 
affect babies. 

Light and Hodes (1943, 1949) investigating material from four outbreaks of neonatal 
diarrhoea found that bacteria-free filtrates from faeces caused scouring when given nasally to 
calves. Cummings (1947) obtained similar results but found that the infecting agent was 
lost after the fourth passage in calves. These results must be accepted with caution owing 
to the extreme susceptibility of calves to the natural disease calf scours. 

Buddingh and Dodd (1944) investigated an outbreak of infantile diarrhoea associated 
with stomatitis and obtained some evidence suggestive of a virus ztiology but this clinical 
syndrome has not been reported in this country. 


BACTERIA 


Outbreaks of infantile diarrhoea may be caused by organisms of the Salmonella or 
Shigella groups. Such outbreaks, though uncommon in this country, are common in tropical 
and subtropical countries, and in countries with defective sanitation. Each outbreak and 
sporadic case should be investigated to establish the absence of these accepted pathogenic 
organisms before accepting any other pathogenic agent as the cause of the disease. 
Ps. pyocyanea has been implicated in some outbreaks of infantile diarrhoea, Proteus in 
others, but proof of their etiological role is lacking, partly due to the fact that specific 
methods for the identification of these organisms have not been used. 

Recent work in this country has been directed towards the isolation of a bacterial pathogen. 
Bray (1945) investigated an outbreak of infantile diarrhoea and isolated from the feces of 
sick infants a specific type of Bact. coli identified by serological methods. Giles and Sangster 
(1948) isolated the same serological type from an outbreak occurring in Aberdeen. This 
serological type has been referred to as Bact. coli neapolitanum, Bact. coli alpha and by 
many other names. I shall refer to it as Bact. coli D.433 as this term avoids confusion with 
unrelated organisms. Later Giles et a/. (1949) and Smith (1949) reported the isolation of 
another separate and distinct serological type of Bact. coli—beta—from a second out- 
break of infantile diarrhoea in Aberdeen. The beta type was isolated from 21 of 48 cases of 
infantile diarrhoea but from only 2 of 53 healthy infants and from 1 of 74 healthy adults. 

The interpretation of these findings has been guarded as no selective medium has been 
devised for the isolation of these organisms should they be present in small numbers, and 
the possibility that diarrhoea might change the proportions of naturally occurring organisms 
has always been borne in mind. Nevertheless the findings of Rogers et al. (1949) in 
Birmingham, Magnusson ef al. (1949) in Sweden, Kauffmann (1950) in Denmark, 
Beeuwkes er al. (1949) in Holland, and Neter and Shumway (1950) in U.S.A. support the 
fact that Bact. coli types D.433 and beta are isolated from the feces of patients with infantile 
diarrhoea, but are rare in healthy babies. Unpublished work from France is in agreement 
with these findings. 

Taylor et al. (1949) isolated Bact. coli type D.433 from one outbreak of neonatal diarrhoea, 
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and three outbreaks of infantile diarrhoea, from cases of cross-infection in the infants’ ward 
of a general hospital and from a number of babies admitted to a gastro-enteritis unit. The 
neonatal outbreak occurred in a maternity unit in 1947. Table I shows the close association 
between the clinical findings and the isolation of Bact. coli type D.433 from feces or 
intestinal contents. The age of the patients was 12-17 days with one baby of 47 days: the 
age of contacts was 1-18 days. Of the 4 deaths, 3 were fully breast-fed, 1 artificially fed. 


TABLE I.—AsSOCIATION OF Bact. coli D.433 witH CLINICAL FINDINGS 


Total D.433 Clinical 
No. + ve - ve diagnosis 
Active e.d.n. i ee 8 1 moderate 
7 severe 
Convalescent e.d.n. 
Autopsiese.d.n. .. - 
Cases of diarrhoea not e.d.n. 


2 
4 
4 


I p.u.o. 
3 feeding difficulty 
Baby contacts Se Ee 11 9 healthy 
i relaxed stool + ve 
1 relaxed stool — ve 
e.d.n.—Epidemic diarrhoea of newborn. 
p.u.o.—Pyrexia of unknown origin. 


In the three outbreaks affecting older babies all the patients with gastro-enteritis excreted 
type D.433. 

In an attempt to assess the significance of these findings 30 consecutive admissions to a 
gastro-enteritis unit were investigated (Table IT). 


TABLE II.—30 CONSECUTIVE ADMISSIONS TO A GASTRO- 
ENTERITIS UNIT 
D.433 
Diagnosis No. of patients +ve -—ve 
Other diseases 6 6 
Gastro-enteritis .. 24 5 19 


Of these 6 patients were diagnosed as suffering from a disease other than gastro-enteritis. 
Of the 24 babies suffering from this disease 19 were not excreting type D.433. At the time 
this investigation was done, D.433 was the only type identified. It is now known that the 
beta and other types are closely associated with the disease and it is probable that these 
types might have been isolated from the 19 negative cases. 

A control group of 188 babies, not suffering from gastro-enteritis, was investigated. 
Each baby was followed for two weeks in order to be certain that he was not incubating 
the disease at the time the swabs were taken. Bact. coli D.433 was not isolated from any baby. 

These findings suggest that Bact. coli D.433 is closely associated with some outbreaks of 
infantile diarrhoea, but that only a proportion of the sporadic cases admitted to a gastro- 
enteritis unit were excreting this organism. Nevertheless these findings, with those of other 
investigators working in widely separated parts of the world, together with the absence of 
this organism in the control group,indicate that there is a close association between the 
clinical and bacteriological findings. 

An attempt to get direct evidence of pathogenicity was made by making a detailed 
investigation of a small residential nursery for healthy babies. A full description of the 
results will be published elsewhere. It was found that the admission of a healthy baby 
excreting Bact. coli type beta coincided with an outbreak of gastro-enteritis, and the beta 
type was isolated from all 5 sick babies, from 6 of 7 babies with increase in stool frequency, 
from 2 of 5 babies with abnormal stools but no increase in frequency, and from 1 of 2 
healthy babies. The cessation of the outbreak coincided with the disappearance of this type. 
Some months later a healthy baby excreting Bact. coli D.433 was admitted to the nursery, 
and this organism was isolated from 8 babies; nevertheless no baby was clinically ill. This 
finding is in agreement with that of Payne and Cook (1950). 

I have made many attempts to demonstrate some difference in pathogenicity between 
Bact. coli D.433 and serologically unrelated strains isolated from healthy babies. All strains 
gave the same results when given to guinea-pigs, mice, rabbits or monkeys, the degree of 
pathogenicity being dependent on the route of administration. Kirby et al. (1950) found 
that enteritis developed in adult human volunteers who drank cultures of Bact. coli D.43., 
but not with other unrelated strains. These cultures were incubated in special conditions 
whereas cultures of the same organisms grown in a routine manner failed to cause symptom:. 
Neter fed a culture of D.433 to a baby suffering from multiple congenital defects includin 








14 


;” ward 
t. The 
Ciation 
ces Or 
YS: the 
fed. 


creted 


$toa 


=ritis. 

time 
t the 
these 


ated. 
ating 
aby. 
ks of 
Stro- 
yther 
re of 
| the 


1iled 
* the 
aby 
beta 
ncy, 
of 2 
ype. 
ery, 
This 


een 
ains 
2 of 
und 
133, 
ons 
ms. 
ing 














15 Section of Epidemiology and State Medicine 519 


mental deficiency. This baby developed a typical attack of gastro-enteritis which responded 
to antibiotic treatment. The same baby had failed to develop intestinal symptoms when 
fed with a serologically unrelated strain of Bact. coli isolated from its own feces. 


SUMMARY 


The present position is that there is reasonable proof that some outbreaks of gastro- 
enteritis among adults may be caused by virus infection. Serological tests on babies 
affected in an outbreak also involving adults suggest that a virus infection may possibly 
have been the cause though more investigations are needed as proof. 

There is good epidemiological proof that certain serological types of Bact. coli cause 
infantile gastro-enteritis. Support for this belief comes from the results of feeding experi- 
ments on human volunteers, both on adults and one baby. Unfortunately no one has been 
able to show the presence of agglutinins in the serum of babies who have recovered from 
the disease. Payne has described the isolation of Bact. coli D.433 from a number of babies 
in an institution without any outbreak of gastro-enteritis occurring. Personally I believe 
that there is sufficient proof for the belief that Bact. coli D.433 is the cause of infantile 
gastro-enteritis, but that some other factor, such as the production of a toxin, may determine 
the pathogenicity of this type. 

The evidence presented suggests that infantile gastro-enteritis may be due to a number 
of agents, that a virus infection may cause the associated adult plus baby type but that 
certain serological types .of Bact. coli are so closely associated with outbreaks affecting 
babies only that they may in fact be the causal agent. 
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Dr. K. B. Rogers, commenting on Dr. Joan Taylor’s reference to Keitel’s work, said that Keitel’s 
cases had normal white cell and differential counts, whereas the cases of gastro-enteritis he had 
studied had a polymorphonuclear leucocytosis and he had failed to demonstrate either cold agglutinins 
or Streptococcus M.G. agglutinins. Finally, in Keitel’s work adults were found to be affected, and 
no adults were infected in the epidemics investigated by Dr. Rogers. 


Dr. K. B. Rogers (Children’s Hospital, Birmingham): Most of this work was carried 
out in the building to which all infants are admitted at the Birmingham Children’s Hospital— 
the Parsons’ Block—which consists of three floors each of which constitutes a ward containing 
ten cubicles, with two cots in each cubicle. 

Cross infection within a hospital—In this work I have studied the mode of spread of the 
two types of Bact. coli, the first of which is known variously as var. neapolitanum (Bray, 
1945), as D.433 (Taylor ef al., 1949), or alpha (Giles and Sangster, 1948). The second 
is beta type (Giles er a/., 1949; Smith, 1949). I shall refer to the former organism as D.433. 
The infants with gastro-enteritis associated with these type strains are nearly always 
hospital, clinic or nursery infections. If a case which is apparently infected at home is 
followed up carefully, contact with a hospital or other institution is usually demonstrated 
although this may have been made indirectly through a case of gastro-enteritis contracted 
at ‘bat institution. 
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At the Birmingham Children’s Hospital the interfloor or ward cross infection has been 
marked by its absence. The Bact. coli type D.433 has not been present in the infants 
on the middle floor of the Parsons’ Block since August 1949, but since then it has been 
present on the floor above for a continuous period of 65 days and for similar continuous 
periods, which gave a total of 286 days, on the floor below; it was present on both floors 
for 21 days at the same time, during which time it still failed to spread to the middle floor. 

If gastro-enteritis in an infant is caused by a Salmonella or Shigella, a cultural examination 
of the feces shows a marked difference from that obtained from feces of a case associated 
with one of these types of Bact. coli. With the former infections a simple relatively 
non-selective medium like MacConkey shows the few non-lactose-fermenting colonics of 
the causative organisms nearly hidden by the Bact. coli present in the specimen, whereas the 
MacConkey culture of the latter provides a virtually pure growth of the associated type of 
Bact. coli. Many more of the type strains of Bact. coli are excreted by cases associated with 
these organisms, than of the causative organisms in a Salmonella or Shigella enteritis. 
This difference in the number of organisms excreted may well account for the epidemics of 
gastro-enteritis, associated with type strains of Bact. coli, that occur in wards where the 
barrier nursing system prevents epidemics due to Salmonellz or Shigella, following the 
admission of a case infected with those organisms. 

It is felt that an analogy can be drawn between the path of infection from a case of 
infected burns and that from a case of enteritis associated with a type strain of Bact. coli. 
The discharges from the burns cause a chain of contamination that passes through the 
dressings and blankets to the patient’s general environment and finally infects another 
case: the napkins are continuously infected by the fluid feces and these replace the dressings 
in the chain of infection summarized above. 

A cultural examination of the air, employing the improved Bourdillon type slit sampler 
(Medical Research Council, 1948), showed how a case of enteritis associated with one of 
the type strains of Bact. coli caused such heavy contamination of his napkins, blankets and 
towels, that when any of these was moved during routine nursing manceuvres, showers of 
the associated strain of Bact. coli could be recovered from the air of the cubicle. This 
caused contamination of all the furnishings in the cubicle (table, cotsides, toys, chairs, 
lockers, the floor, the bath and its plug, hand towels, &c.). That such contamination could 
take place within eighteen hours was also demonstrated. A similar contamination could 
not be demonstrated in a cubicle housing a child with a Salmonella enteritis (Rogers, 1951a). 

The problem of how infection was transmitted from cubicle (cell or room) to cubicle 
within a ward might be explained by the demonstration of the ease with which the specific 
strains of Bact. coli could be recovered from the broom, floor polisher, and weighing 
machine that was communal to the whole ward, as well as from the pram used to take the 
children of that ward to the X-ray department or operating theatre (Rogers, 1951a). 

That the above findings are not merely of academic interest is demonstrated in the two 
analyses that are given below. 

The feces of all the children admitted to the Parsons’ Block are cultured on admission, 
weekly whilst in hospital and when the infant is discharged if there is any change of bowel 
habit, and daily when on chloromycetin. This routine has allowed the first analysis to be 
made. The histories and bacteriological findings of all the children admitted to the Parsons’ 
Block over a consecutive four-month period were carefully examined. Excluding 22 infants 
who died within four days of admission from diseases other than gastro-enteritis, 301 were 
left for the analysis; no cases were infected with Salmonelle, Shigella or Giardia during 
this period. 16 infants were admitted harbouring the D.433 or beta types of Bact. coli, and 
107 acquired them after admission. 28 (22-:8%) of the 123 infants with these organisms 
showed no symptoms, 36 (29-3%) had symptoms of a mild gastro-intestinal illness, and 
59 (47-9%) had a sufficiently severe gastro-enteritis to require subcutaneous or intravenous 
alimentation. 

During this same four-month period there were 19 cases of gastro-enteritis which were 
not associated with either the D.433 or the beta type of Bact. coli; 12 of these 19 infants 
required replacement therapy because of dehydration. The enteritis of 2 of these 19 cases 
was associated with other types of Bact. coli (Rogers, 1951a). 

In the above instances all infants were considered, but an analysis of the post-opera'ive 
histories of cases of congenital pyloric stenosis shows the seriousness of this type of cross 
infection because, after this operation, convalescence should be uneventful. Table ! is 
condensed from that published elsewhere (Rogers, 1951a) but it shows that 13 cases of 
gastro-enteritis had an average period of 29 extra days in hospital. 

Inter-hospital cross infection —It has been demonstrated (Rogers and Koegler, 1°51) 
how easily fresh epidemics are caused in hospitals that have been free of gastro-enter ‘is, 
usually because children, who have developed diarrhoea or vomiting since they were 
recently discharged from one hospital, are taken to a second hospital in the neighbourhood. 
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TaBLe I.—99 OPERATED CASES OF CONGENITAL PyYLORIC STENOSIS 
(1.4.49-31.3.50) 
Average stay in hospital in days 
Complications Number Pre- Post- 
of cases operative operative Extra* 
Nonet .. i re ie 69 . 8-1 0 
Miscellaneous infections .. 3 1-3 29-3 21-2 
Wound sepsis . . a ns 14 1-5 21-4 13-3; 
Gastro-enteritis os - 13 25 37:2 29-18 
* Complications added 628 extra days (378 due to gastro-enteritis) to the 
stay of 30 infants. 
+ Includes one death 3 days after operation. 
* Includes one readmission for sepsis and one death due to staphylococcal 
septicemia. 
§ Includes 8 readmissions with gastro-enteritis. 


The \omiting often precedes the onset of diarrhoea: this is stressed as several epidemics 
have followed the admission of a case who was vomiting, but who did not develop diarrhea 
unti! after admission. 

The two limitations in this work are that the hospital must have been free for several 
weeks of the type of Bact. coli present in the case who starts the epidemic, and, as soon as 
another infant is admitted with that strain, no further cases can be attributed to the original 
case 

There have been three examples of epidemics spreading between hospitals and these 
are summarized below. 

The first epidemic traced a strain of the beta type of Bact. coli through 4 hospitals between 
January 13 and February 16, 1950. There were no deaths amongst the 5 cases of gastro- 
enteritis concerned. One case attended the Out-Patient Department when vomiting was the 
presenting symptom, before the onset of a severe gastro-enteritis. 

In the second epidemic the 8 cases of gastro-enteritis were all associated with the D.433 
type of Bact. coli, which was traced through 4 hospitals between December 1949 and 
March 3, 1950. In this epidemic also a child attended the Out-Patient Department with 
vomiting as the presenting symptom. Two of the infants died from their gastro-enteritis. 

in the third series of epidemics all the cases were associated with the D.433 type of Bact. 
coli. There were 4 units connected in this very large outbreak but one of these had two 
separate epidemics, the second being caused by descendants of the original D.433 type of 
Bact. coli 59 days after the last of these organisms had been isolated in the first epidemic. 
There were 37 cases of gastro-enteritis and there were 5 symptomless excreters. 3 infants 
died as a direct consequence of their gastro-enteritis. The epidemics, which lasted from 
December 27, 1949, to June 26, 1950, were in wards that had been free of the D.433 type 
Bact. coli for 151, 49 and 59 days, and in a hospital that had been free for 121 days. Two 
of the epidemics were caused by the admission of infants who were vomiting on admission 
but who did not develop diarrheea until 1 and 3 days later. 4 infants were readmitted to their 
own hospitals with gastro-enteritis. It was demonstrated how often the organisms could 
be isolated from the fzeces several days before the onset of diarrhoea. The incubation period 
was usually 7-10 days. 

As mentioned earlier the enteritis associated with these types of Bact. coli is usually due 
to institutional contact. An example of the indirect contact that can be disclosed was the 
five-hour visit of an infant (S) to the home of her cousin (PJ), who had been admitted to 
the Birmingham Children’s Hospital with gastro-enteritis associated with the beta type Bact. 
coli on 2.4.50. PJ was thought to have been infected at a Welfare Centre. On 3.4.50 baby S 
was taken to PJ’s home for the only time for several weeks before and after that date. The 
infant (S) was placed in PJ’s pram and allowed to play with his teddy bear. Ten days later 
bab, S developed a gastro-enteritis associated with the beta type Bact. coli, and on enquiry 
no other possible contact with a case of enteritis could be obtained (Rogers, 1951a). 

More recently an unfortunate epidemic has been caused on the first floor of the Parsons’ 
Block by a cretin (SB). This infant had been seen twice in the out-patient department of the 

spital and she was vomiting but had no diarrhoea when she was admitted on December 12, 

50. The admission swab of her feces gave a nearly pure growth of the beta type of Bact. 

Her vomitus was cultured and gave a pure growth of this organism. Thirty-six hours 
er she was admitted the cubicle was examined and found to be widely contaminated 
th the beta type of Bact. coli; they were even recovered from inside the drawer in the 
irsing chair of the other cot in the cubicle, although the cot was unoccupied and the 

wer therefore not in use. It must be stressed that SB had no diarrhoea when the cubicle 
examined and also that the ward had been completely free of the D.433 and beta types. 

Bact. coli since November 1, 1950. 
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A prophylactic course of chloromycetin was commenced on December 12 and SB developed 
diarrheea nine hours after it was started but she soon had normal stools which failed to 
grow the beta type of Bact. coli after December 15. The chloromycetin was stopped on 
December 25, but she had a bacteriological relapse on January 3, 1951. Dust which had 
been collected from the cubicle on December 14 was kept in the laboratory in a cotton-wool- 
plugged test tube. When cultured 27 days after it had been collected a nearly pure growth 
of the beta type of Bact. coli was obtained: this might have a bearing on the following 
sequence of events. 

On December 31, 1950, the beta type of Bact. coli was isolated for the first time from the 
feeces of another infant in the ward, who had been admitted on December 8. By January 3, 
1951, 4 other babies had picked up this organism. Later these infants developed symptoms 
of gastro-enteritis and an epidemic developed. So far there has only been one death, baby 
TB who was in the ward for a week with a respiratory infection and was discharged 
January 5, 1951. On January 12 diarrhoea started at home and on the 14th the baby was 
admitted to a local fever hospital. She was very dehydrated and failed to respond to treat- 
ment, dying on the 16. At post-mortem cultures were made from various levels in the intes- 
tines. No Salmonelle or Shigellz could be isolated but a pure growth of the beta type of 
Bact. coli was obtained from every specimen. 

At this point I would like to emphasize that it is essential to make a full cultural examina- 
tion for Salmonellz and Shigella, and to exclude the presence of Giardia, as well as looking 
for type strains of Bact. coli, when examining the feces of an infant with diarrhoea. This 
rule has been adhered to in all the work I have presented, and in the last few months has 
demonstrated a major epidemic due to Salim. adelaide, which originated in the infants’ 
ward of one hospital, and a minor epidemic of Shig. sonnei at another. Both sets of fieces 
had been sent to me for the identification of the type strains of Bact. coli. 


REMEDIES 


The only proved remedy I can place before you at present is the abolition of the 
communal broom and its replacement with the cylinder type vacuum cleaner. The detailed 
work proving the efficiency of these machines in preventing both the dust and any 
bacteria from being discharged in the cleaned air, and also the proof of the vacuum cleaner’s 
advantages in a ward where the floors were not oiled, as well as in a premature ward where 
the floor was oiled, are described more fully elsewhere (Rogers, 19516). The Hoover cylinder 
model 402 has been found to-have a great advantage over all other models tested, as it is 
fitted with a foot operated device that enables the bag to be emptied without removing it 
from the cleaner. In all other models tested the outer surfaces of the bags were found to 
become contaminated as the bags had to be emptied after removal from the cleaner, so 
the next time these machines were used the air expelled was sometimes contaminated. 

The work I have teen able to carry out in other hospitals has shown that all those hospitals 
which admit infants have epidemics similar to those occurring at my own hospital, but that 
often these are recognized only if an investigation is carried out to disclose their existence. 

It is obvious that I, as a clinical pathologist, would be incapable of carrying out any of 
this work if I had not had the co-operation of my colleagues at the Birmingham Children’s 
Hospital (the late Sir Leonard Parsons and the Consultants, Matron, Sisters, Registrars 
and Residents) as well as the help of the neighbouring pediatricians and pathologists, and 
to all these I would like to express my sincere thanks. I have presented my own views and 
these are not necessarily those of my colleagues. 
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